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(57) Abstract: 

PURPOSE: A digital television transmitting and 

receiving apparatus for transmitting and receiving a 

dual stream using 4-VSB(Vestigiai Side Band) strong 

data and a method therefor are provided to improve 

the receiving performance of a receiving device by 

transmitting and receiving the dual stream formed as 

general data and strong data without increasing a 

mean power irrespective of a mixing rate of the dual 

stream. CONSTITUTION: A multiplexer(401 ) receives 

a digital image data stream. If strong data are 

. . w . i « 

included in the digital image data stream, a 

reinforcement encoder(411) encodes the strong data so that the strong data are mapped to one of two 
groups expressed as 4 levels. A trellis encoder encodes the strong data so that the strong data are 
mapped to .groups expressed as 4 levels except for the two groups. A multiplexer(41 7) selectively inputs 
the strong data to one of the reinforcement encoder(411) and the trellis encoder. A pilot 
inserter/moduiator/RF converter(41 9) performs the VSB modulation with respect to an output signal of one 
of the reinforcement encoder(41l) and the trellis encoder, and transmits the modulated signal to a VSB 
receiving system. 
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<l*ja.a«l, ^-tl^^l^ ^aJ ^W-^ IHM'lfe 4-VSB DTV ^a}^*] ^ n Mi-Si 

4}°)^ i?.^ 7 o vo] Eflo]El7>5.^ #7] 7J-0] cflolE|7> {-5, -3, 1. 7} ^ {-7, -1, 3, 5)2] 47fl efl^Ss 

4. -%-S. 

VSB DTV ^-a^^ofl o].g.3. 

£ 4 

.«] O] o) 

DTV, VSB, 7j-o] cflolE), <yw> Eflo]^ 

\£^a) Tf-'f i-ijl; -gcg 

SI* DTV *-4l**|* ^Wllfc- 

£2fe ^Bfla) DTV M-B^fl-fe l:^-Eol4. 

£3* Elfi] ^Al^*)^ £2^ ^Al^l a>o)o| JE^S]^ q]o)i^ Sfiflojsl ^^.oiq.. 
5L4£r * tlfi) ^^H°l 4* DTV *A]^*1«- M-Hfvfl^ #^.£.oltf. 
5L5fe 5L42} #o] oiEl^ul/^^ q-E}ifl^ *^ ^ £ o]cJ-. 

-£6* £5^ 7 0 lo] olE]5l^s. v^iflfe 7l)^£o}cf. 

5.7* 5.42) Q$ oi^o) ^^.a. q-B}vfl^ s.^ol4. 

£8* HM^} 8Eflt^ .g^S]^ 7< J-o] c1 )o).H)7}-4£)} , i2l ^^S>7l fl*E4S) 

#3- * s«el^ °1sd)s] ^^aH 7H>|io}4. 

59* 542] e <£mv\7} 7 0 vo] c-||o}bH tflsfl {-5, -3, i, 7}a] 4e ]j^ Aljfc-g- 2 a]s( X , x 2 ) 

^*/7 c i-<?] ciioiei -a-i-s s^^fe 7^ oischi- m-e^^ "s-gAHi «.s £o1 4. 

510* 542] e^e]^ <=ls.z\7\ 7 e vo] dlolel^ cfltB {-7, -1, 3, 5}2j ^f^if #3*F5^ 2 «ll=(X t , X 2 ) . 
<g«>/7j-oi ^^-s. s^s>^ 7j-# oiscH# ufEj-ifl^- H^ahi ^-s-^oiq.. 

£11* 54 2). £^2}^ <?]^^7> 7 c Vo] ^o]E)<)fl cflsfl Ajnn*j 0.3. { _ 5i _ 3 1( 7} gt fe {-7, -1, 3, 5}2| 4^ 

• %*,*}Sm 2 «]S(X ! , X 2 ) <a*/7 0 Vol cQolEf Aj-g.£. S^S}^ o]SCl# l+Ej-lfl^ «l^A]ofl ^.S £o ]c}. 

512* <y«V cflol^7> 86»^s] #^s^^ 7 o vo] d)o]El7} 4e11^£] #^5)^- 34^* -S^^l £4 

2] 7 c v^. o] S c4 ^ Hfe)i 9jSD]S] rf^ ^Xjof 7H^£o]cf. 
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£13£ S.42) H^eli 32c|A}«l x*\o)b\6S\ tflsf) {- 5 , -3, i, 7 }2) 43in€fc:» #3*}£^ 2 «m(X , . X 2 ) 
«3 «/#*» 01 °1 3 SrW#3}- oj a d » i+^vfl fe. *J a] cj| *a £ o] 4. 

£14* £42] H^e)i ?lsc^7> #o} ^olejofl tflsn <-7, -i, 3, 4efl>g -tl^# #^*t£^ 2 «|S(X j , X 2 ) 

£15fe £42l <aaci7} #0] Eflolel ofl tflsj] Ai@j^ o. s { _ 5( _ 3 i 7} E - { _ 7 _j 3 5> ^ 45) ],g 

4. 

£16* Z o ^1^2Jt(D 3 ) ^ 3]^ ^ ^^^7] ^ £<S=>14. 

5.17* £42] #0] *1^7H cfl^-^] l-^£o]rf. 

£18* * ^• t g°fl *r£r £43] ^-a^-flil (400)71- *i^Sr* tflolB) =^l<as1 ^£ *7] *-r^Kfl* S-^ 0 ^. 

£19* * -a-a^H^ 4s dtv ^^i^-^i- ^m* *^-s.°m. 

£20* 519S] »4eWI* ^1 ^ £ oiq.. 

£21* £192] a^^/^o] cltl^al^* M^fe 
£22* £212] #<?J cflolE) ^°l^e)Bl# t^tflfe 7||^£©lcK 
£23* #2flsl 8 al^M ^Ej£o]cf. 

£24* * tf^Sj «B ^ AH 6)1 { _ 7j -1, 3> 5 }oj 4 BjJ^ofl 712:^ -^EflSOltl. 

£25* AWGN «-3°fl-H ATSC A/53 £M «4S* 8-VSB ^^l^ T0V-& "S^Sr* SNR-g- v)M& ZLZft 
H°]t}. 



* *^* ^Hltfl ^eflul^ a]^^ $1 ^(Advanced Television System Committee, ATSOSj 3*11 ^H^D 
igital Television, DTV) 'S^(A/53)°fl ** ^tfl ^(Vestigial Side Band, VSB) DTV ^-tl^l ^ =L 

°fl 3-2.3*1. Jit* aj.^]^^^ s^s] 4 b,]^ VSBC4-VSB) tiM^e o]^ o^^e^ ^>J* DTV 
3"r4! #*1 3 ^ ^ <8 °fl 3 

a o v ^ -sfi^* -f-sfl HDTV (High Definition Television) ^i*# ATSC S#* S«a)^ S ^1^} 

127fl2l OIoIbI ^e^^. 10 . 76 MH2 eflolHfil 8 ell^ VSB(8-VSB, {-7, -5, -3, -1, 1, 3, 5, 7}) ^ 

* 4*tl>4. °1 ^1^* i* VHF £* UHF «^«1^ «41*^* 6 MHz 

4= cfl^^-S ^«-sj^, n ^sl -iOjr* 2:^- 19. 39 Mbps^l aflolEs. ^^t^. ATSC DTV 3L&^ a/5 

3«fl ^1^- 7l# vH** http://www.atsc.org/ofl ^ °1* 7>^-*>c}. 

£1* ^sflsJ DTV M-B}vfl* -t^£o!4. 

*-a 5 8-al(100)£ °J^5lfe tflolB)'^. 188 «>°lH2l MPEG cflolBl 3))^(MPEG compatible data packet 

- *7l Bfo]E 51 3l)o]s.£(payload) cflol^# q-El-Lfl-fe- 187 a r °lS i^)°.S 3)1 cflo]e| ^^^0)4. oja 

cfl°lEl* cflol^l ^cioj-ol ^(randomizer, 101)°fl^ «ac)o>ol^^^. ^ Sfi^J* RS(Reed Solomon) ^^.cidOS) 0 !! 
A 1 ^ H o v % 1 ^l^ (Forward Error Correction, FEC - RS 3*3. 1/6 ^£ <?]Bl^a 0 i ^ 2/3 S|J)i 3^) 

* 20 HfolSS] sflelEl 5§^.7> ol-E^c}. ^ ATSC S*«^l t^s^, 4)0] 3 «c-lc>ol ^(101)* 4] 
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o}-B\ sjH. X\^^d\]^] s7l^-5lA^6«lS ^tfl 2\H 2^1 ^]^^(Mfudo Random Binary Sequence, P 

RBSH °J^51tt sllols^l^yload) Hl°l&1 X0R*4. #^5}^: ^"\°)%&. HMeUr ^a)^ 

RS o}SC-i(l03H- < i-c- 187 4°lSS} oi]ol6joil FEC-3- r;^ 207U&! RS 38«i E -! 4°lS7} ^7>^ o.S.*l ci]o|E] «|zt 

^Slfe # 207 4°lS tHlo]^7> <^£4. ^ tiM^ f"Hl A 1 ^"dS -§-7l( S egment sync) 
tfl**rfe*7l tfl«J^fe aoK°13 ^ FEC 4^°1 «r*3*1 &^4. 

T}-§-°.£., 4 ^°1B1 ^ = 2} a^^©} Afl^Bcfl *LQS\o] BflolE) Sfl^ $}o}B\ ?1 E] S} «1 (105>4H «3 3 3 'S 

Sjt^, ?]E)^« 0 i^ cflolB] H^Hli ?!Si5|(107H^ 4*1 «1 33*833. <?]ia<3€4. St*M^ ?!sc|(107) 

fe- 2 *1S <83* ©l-g^W 3 HISS. S^El^r 4)1-3 il^f ^tb4. °d 3€ 2 «]S # 1 ^lS^ = 33 

H (precode)3 ^, 4°13 1 «lSfe 4 -tfEfl S^^^ 2 3S5L 34. °1^7fl #34 3 "lS^r 8 efl* 'SI- 

°fl "fl^S^. ^efl3 H^el^ °Jis3a07)-& 127flsl °1e]51« 0 Vs^€ 31<>13 Al^^l-. ^tfl 127HS] «J§ 

st3^ ?!acl ^ = 3.s3* aif-^4. 

8 31 ^Bl#^>M(109)ofl^ *7l^- -fr^(Ti)£Al)o.a^.E| ^ja^S *7l(segment sync) * *3 (field 

sync) *7l4 «1S a] ^,(117)4 o) ^-g- e8°13 S^-flS. -«^€4. O lo1^, 4*23 -SAfe 4<S5! S 

< a7l(lllH^ #^44. ^S^^r VSB ^S7KH3)°IH VSB ^ «h£4 >3S(VSB suppressed-carrier m 
odulation)£4. ^cfloao) 8-VSB il^ 3*3.°-S. RF <£47l (1 15HH ^f^ ^4^ ^^^l 3 

*44. 

5.2-fe ^zflsl DTV ^Al^-Al* 44^tt #9j]£©14. 

3- i!#4(100)3.-f 3 £*«.RF ^IJ:^ ^*1^*1(200)3 fi-4(201)°1| 3*1 -id«!44. 4£-i>-S, IF ^3 ^ 3 

#7l(203)oll Ai ^£ tU^(IF) 13^4 * *7l ^4^7> 3#44- *7l % ^WT) **(215)£- *7l -i}^* 3 

4- §-°S, NTSC TflTl €EK205)°fM #(comb) ««)| NTSC -tl^7> ^ItHsIji, ol^^o]^ ^ 4) 
^•^^71(250)^^ oi^afo]^ s fl^^a}^4. 

t***S.?Mi«>l ^7^^ ^]o]Bl s^a)^ tJae)(209H-«i S«^^ cl^^«4. ^0]^ 

-S** eflol^ cl?lEl^Bl(21lH^ q?!Elei , S€4. cflo)^ ^-g-^RS ^ScK213)°fl^i RS cls^sl^ 

40^ cl€^n>ol^(2i7)°H>H qacli>H^€^. »H 4^. ^a^-*l(100)S+^| MPEG J:^ 7\^ft ^1 °1 

el ^«^4. 

Sl3S: S.1SH ^Al^isq- £2^1 ^^1^1 H^slfe CflojE) HBl] £^<hi ha]^ «>ai- g 

°1 ^o]El =88 27flSl Clio] El ^ = # 2} OHel 3137flSl tfl o] t] ^flZL^SS ^^4. 

z^- cHoIe) ^ tflolEl ^n^Sfe -§-71 AljLO] cflolEl ^= -§-7l -tl^(Data Field Sync)S.^, ^^1^1(2 

00)°1H <>]-§-sm tS-g- iflolni ^lfit ifl-*|-ja. #4. 4*1*1 312711 i*| ©13 /fln^S^ '188 4°lS S€^ 
3.S sfl^s] FEC-8- 20 4°)S *J<>1^7> StfsW 5d4. ^ v dl°lel 4^^S°11 Slfe dl^lEl^ ^o]e) tl^el»8 "fl^ 
°i| *r 7fls] ^^ofl 3.%^c\ <&±= ciolEl^. S ^^4. a zj- cflolEl ^Izi^SSl rsflol^fe ^ 7^ ^ afl^J 

cJlolElofl cH-§-^v ^ 014 

4 ellolEl ^In^Sfe 83271) -$£S. ^€4. ^^*fl 47fl 43«-£- 4°lMel ^^flS.^ ^oIe] ^a^S ^7l(Data Se 
ment Sync)* ^1^*4. ^1»1&I ^71 a}^^ MPEG ^o}^ 3$% \S8 4°lS ^ ^ «i«8 4°1 

S9J *7l 4°lSofl ^^-^-4. 4^x] 828 ^-a- MPEG 7}^-$- ^ol^ nj^i °1 187 4°lS 5 FEC-g- 20 
4°lSofl cfl-g-^-4. 0]=. 828 'S** 8 ^lts) #£.2. #&s\t=*\] A 3 ^1 = ^ aM€4. 44^i 2484 »1S( 

=828 <S-i-j3)s) n°]^7\ oqoiE) ^ln^S44 €*€4. 

na^4 8-VSB #^a]^s| ^I^a]^^. 7}^^^ ^ 4^^ S.(multipath) «^o.s. 01 «g ^ o]^- ^^^r 
%<H*\ ^^5)7fl 51 JI, ©is. ?J«fl ^^-*|Sl ^a] Aj^-ol ^o1^4fe ^-^l^ol $J4. 

^, 31olE)^r Sll^ Aolofl ^4. io]o S t 4^^S ^a o V 

48. aIeI ^-4 ^ 5H sa4. <>1b1«- *fl^ ?Jsll ^^§4^ ^^4^- tis: sfl^-i- ^*fl 2 

4.2 ms44 cflolE] a]^^^- ^^s}7i^ 4^o>, ^^-g- cflolEl Al^^ 7 > 24.2 mssl a]^V a). 

•H£ 4f^s. s.a^ £ ^el Tpg f-oi °ls 444^ ^ ^ssi sfl=* uys 

AH ol^E}olx-l7} sb>^. 7>a]ji 5a xl **}7l nflfi-ofl ^a]^.^^ ^.^ °l€4°l^-§r ^ 814- 

°1^^ ol-Pr-S. °±n 8-VSB "o v ^5l DTV «J-<£ ^Aj ^^o] oV^s.rL ^-°-iL4 ol* ^^^ofl^fe 

-iH #7>^4 D i, ^r-tl 0 ! 7>^44 sHE TOV(Threshold Of Visibility)!- ^V-^a]?]^ SNR(Signal to Noise Ratio 
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££ tf-g- ^Eii^l^-S-^l (-7, -5, 5, 7} £fe {-7, -3, 3, 7}si 4/d silts] 

43* * <H^ «WS 7]#o] 7Ha1s]o1 oi o.^^^^ WO 02/080559, ^^flslJS. WO 02/10002 

6, ^-^^7fl^}3: US2002/0194570), o]e^ n^-s^ 7^0] t%6\^7\ Dfl^s)^ ai^o] afltr^. 0 - 

5. ?1«B Hi* M-Ef^flfe -fe'l-Sl ^ f'SflSl 8-VSB >8"±|°fl Bl*H ^-7}^^ &7\}%o] %.t±(^S\ 

8-VSB ^ofl ^e^, 7 0 vo] cflolE^ ^f- 3ge ^la?* 21 energy/symbol^). #0) cj|olEj* { _ 7 _ 5 5 _ 7} 
si 47fl efl>S ^-f f> «|-x4s. ^ ofl^ -S-l- J§5 €^<>1 37 energy/symbol °}SL, #0] cl|°lEl«- {-7. -3, 3, 
7}sl 4711 eflf 4) -8- ^ <Hl=. ^41 « ^-f ^* 3tf 29 energy/symbolS. *\, t^lflfe 

-ai-sl a}§h ^-Eflo^ 8-vsb MHH «m ^7>^4. M-nhflfe ^*sl ^ 3^ ^-S- ^Sfl *s 

5 €3 ^7># o> 7 lAl^jl, 701^ ^Al O.S. €^*Rr ^+(*-*S) ^-fH OlolElSl £a] ^^ol 

f^Eflol 8-VSB t&^Hl Aj-rfl^ cls ^el-Tfl 3<H a^o} 8 -VSB "o^-SL^ 3 *r 

aJ ^# ^13°1 5U4. 

olel* * ttft *^"5l^ 7J0] 3He1 °1 ttl*o] cj^. ai^ TOV» ^a!?!^ SNR7} 

^7>^>7fl sjji, olofl nj-al- ^ $7§ol ^-g- ^-^-ofls ^Aj a^^-oI 8-VSB 4Sfe ^^-aH nfl^- 

^3:^ (Backward Compatibility)* afl^tf- 4 tlfe -tf%°l ^-^^ ^5. Si 4. 



•■■>] ! ?oi:4 *lt v|#3 2MI 

■44*1. * *^^r Aj-7121- **fl* ««^*>7l <£#^ 3 .2-3*1, 8 Silt VSBC8-VSB) ^-g- ^Sfe dl 

o]Bl * ^7>^°] FEC7> 4^5]^ 4 «||>g VSB(4-VSB) HM* 7j-oi rflolels. ^« olf-^S.^* ^ 

u l#^l ^§1°1 -a-*Ai?i^l $ja^s. ^aj^-o.s.m), ^Ai^-^lsl ol^el-oi^ ^ e^si^ 

7lSl %H V ^l7lJl 7j-ol tflolBl^ ««. «a«l ^olEjofl tfl^- ^A] frS-Al^ TOV« ^A]-7l^ S N 

R# 4 5)1 1 VSBC4-VSB) #0] ^o]^« o]^e^ DTV ^J^^l S ^ * 

e] a. ^v^o) a.^ ^ ^7(1 oiaj^. ^ 01^ 



t 1 ^ '1-8- 

Aj-714 ^ s-ai^. ^ajs|. 7 ] ojsi) £ cq^i^ a}^ ^ a^^o,] 551^^, tq^H <g-^ 31 °1 b! islt 

^ ^^4^; A>7l C-flolEl ^s^ofl 7 0 Vo] 0]o]El7} ^+ofl Aj 7 | 7 j-ol Cl )olE]7} {-5, "3, 1. 7} « {"7, ~1, 

3, 5}s] 4711 eHl£ fi^sl^ 2711 nf ^ <H^ s]-^ 3l _oj| n fl^^ £ s. ^o]^<n) cfl*B oia^-fr 

^ "US^^^:; 5 a 0 v 7 ] ojjaig^sj a] ^ofl cflafl V SB =r^*>^ V SB 4 a] o.s ^i^sf^ VSB 

a^slfe ci^l^ ais ^ a)^^^- ^^-^4. 

^714 ^ ^-3}* €■ ^-fr. -i!^ ^ Al^ofl Sl^A-l, Cl^l^ tg^V tflolE ) ^E^* 

^^4^; -JM 3|olEi ^S.^°ll ^3|olEl7> ^ O.CH1 4 v 7l 7 o voi cflolE}7> {-5, -3, 1, 7} ^ {-7, - 

1, 3, 5}Sl 4711 5)|<iS. S^^lfe 27fl H# ^ <Hi^ S-m-21 3-f-oll nJ^Hj^S. aJ 7 ) 7j-o] ^| ofl cflsfi olS'g* 
4^ ^11^13^44; Aj-7l 7^01 cflolEl7V Aj-7) 27B 31- °1 9] «1 47 fl $>£S. K^S)^ Zlf-ofl ^^5]^^ Aj- 7 ] #0] 

cflolel"o)l cfl«fl °1^^* =r^5>fe *02S!a«8^-i&; a c v 7 i 7^01^01 b)« av 7 ] ^ X|2^1a^'¥ 1 ^ ^ 

*W-°fl AS <a^«r7l A}gJ^; 5? Aj-71 ^llol3^^4 « *b2&a?tt ^ SrM"S) #^ 

cfl "Sfl VSB <rfl*H VSB ^aJ a1 a, 6410.3. ^^5>^ VSB ^a]^^ s^-S].^ c^Hg a]^ A]^ai^- 

^l^?h4. 

£3-^714 S.aj* ^Aj^ 7 ] ^ ^ o r _ cj^^ a]^ S.A] Al^^dfl ololA-1, ^Al^-A]; * S. 

*<rS|, ^7] ^Aj^V^^ cgAV ^olEi ^H^* <8^^ ^^4^; Aj-71 iflo^ .iS^ofl 7jo] ufl o] E) 7> i 

^^l ^7) Tj-o] d)olEl7> -(-5, -3, 1, 7} ^ {-7, -1, 3, 5}sl 4711 ejfs S^fe 27fl # o^u. 

"fl^^S^- a>71 7J-0] ol El oil cfl*fl °J2^# 4^*r^- ^l^^^r^r: ^ 4 v 7l °l3.*2^&s) #^ Al^ofl ufl*)) 
VSB ^«l«r^ ^7] ^Al^-^s. ^§>^ VSB #t!4^# SLVfteL, W ^^Ife ^71 ^a1^Va17> 

«• Aj^# ^A] S }.al 7l^cfl^ AJ5.S. ^$Al7]^ -LA1^A1>-^; AV 7 | 2 7fl 3* ^ *-$3^*]7> A>*«J-fe oli- Si 

4S1 2f1 7l2:S>^ 7 c Vol c|] e ] E) S) A]^ ^ ^ ^g>^- o}^o}^^; ^7} 27H ZL» ^ #7] ^Q*]?} Af-g- 
^ sVM-S] 3*ofl 7l^S>ol Aj-7l 0]^e|.0l^^0.S.-?-El 7 e Vol oioiEli- =^5li Cla^3>^ B^Hl 
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s|oV& n)a^ -SA *a1 aI^ej^. ^1^4. V 

^>S); AV 7 ] ^A]*V*)- OjAj- T^E) iE^i <?]^«>fe BflolEl ^ESJo)) ^Ol^Ol^7> 5.® 

3 #71 7j-oi {-5, -3. 1. 7} H {-7. -1. 3, 5}^ 4711 sflts. S^sjfe 2?H af ^q.^ ^ 

»ofl nfl^S)£^ <#7] d)o]E)o{| cflSB ^«*Hr -JM 7 c Vo] 3)olE}7} ^71 27« nf ol 

47fl Bj|«g5. afi ufl^sUE-sj. Aj- 7 ) 7 0 Vo] r-))o)^ofl cflsfl ois^-lr ^r^^}^ 7))2°!.2^^; #7) 7j-o) 

#7) *M°l5L*i^ S T^S^^ f 1 *W-°fl <a^sl-7] A}*}^; g Aj-7) ^o) 

iS^'S ^ T^a^^ s}i42} AljL^l cJltfl VSB $3* ^S}^ -#7) ^Al*j*ls 74^5-)-^ VSB 

^Al^^ Aj-7) 4^1^*1 xt ^-tl^l?} -tl^-lr ^Ajs)-^ 7l^tfl^ Aljrs. ^$^71^--?-^ 

^a]^; {-5, -3, 1. 7} ^ {-7, -1. 3, 5}s} 4711 SltS 27fl n# ^ Aj- 7 1 27fl Hf- 0)5-40) 47) ) 3)^ ^ 

3f ^ Aj- 7 ) ^Al^7>A}^-^ o)- S^S) Zll-ol] 7l^H><^ 7 0 Vo] dl o) E) 2} AjJ: g)) .ffl-g. ^5}^ o)^ej 

°}^^; {-5, -3, 1, 7} ^ {-7, -1. 3, 5)2} 47fl ^fS. S^slfe 27« n-i- ^ a}- 7) 27fl n# °)9]s\ 47fl 31^3. S. 

H* ^ Aj-71 ^Al^.^]7> AV-g-S}-^ o)^ S^o) ^ofl 7l^SM ^7} o) ^ 2)-o) ^ ^.O JL 7 0 V°] 

tflolEi* Hlg^ ^a^sRr St^^a^^; ^ a>71 e^a^c) ^^xgo) #aAi^o)i tfltfl qs^* 

£tb ^712)- ^-g- -2.3 .j. -g-Ajsl-71 4l*fl ^- AJ31 ^ a] ^tgoll ol^Ai, VSB ^^^0] ^tr}-^ 

^7.]^ ^A> ^01^7} Al^S- ^Al^-c^ 7]Aicfl^ AJ^S. ^^-A]7]^ ^Ai^Al^c}; {- 5j - 3< 1,7}^ {"7. - 

1, 3, 5}Sl 47fl efl-iS. S^Slfe 27l) ZL» ^ ^14.0} nf^ nfl^Sl^ ojfe 7 0 Vo] t flolEl7> Aj-7] 1^^^ ^A}- ^ 

o]EHl S.% V ^ ^-T- 0 !) 4 V 7l 27fl ZLW ^ ^7} VSB A}^,^ A>^-&}.^ o] ± ZL-f-ofl 7)S: ^ Aj- 7 ) 7 0 Vo] 

3Hels] a] 3: 211^^- oi^a|-oi^^i^; Aj-7] 27fl nf # aj. 7 ) VSB a]^^o! a>^-s}-^ c^^ 

ztl-ofl 7l&^^ a o v 7 ] o]^ ^oi^^o.^.". ei 7 0 >o] ci)o)Ei# steji cia^s}^ h^^^t^^^; 5 

a}71 S^^i^^^^^el #^-il^l t)l*fl ^^^-i- ^r^s}c^ cgAj. d]olEl ^S^^. cls^^^ 

A>7lSl- SLX\£r ^-AjSl-71 41-Sil -gr ^€r, ^^11 A}^. ^A) A|^Ej^j ^o]^], VSB ti* A] ^ fej O] 

^Al^ ^Aj. Cflol & l7> A] i# ^A]^ 71^1^^ A] ^Al?!^ = A^^Al^; { - 5i _ 3> ^ 7} ^ _ 

1, 3, 5>S] 4711 5llf£ S«2]^ 2711 5 Aj-7l 27)1 ol2l^ 47fl nf-oJl sJ^^O] ol - 7 e Vo) 

C)lolBl7> AJ-71 c)xl^ cflolBH] ^^jg ^0.0,] aV 7] ^ - Aj. 7 ] V SB A]^^ol A>^^ o] ^ §>u}.^ ^ 

l-o)l 7l^s>^ 7 0 v°i ciioiEi^ aij: ^a-Tg §1-^ ol^^ol^ 1 ^^; ^7} af ^ a> 7 1 VSB ai^^oi a>-§-s> 

%}^2) Zlf-ofl 7l2:*)-ol Aj-71 o] ^1 ^ #°1 ^ol&lS. s^e)^ ^ S tg^^ 

^ ^a^^^l- 3L#SHr ^Al^ AlJ: ^A] Al^Efl^. ^i^-tb^. 

^7)3}- ^*V7l #1% ^-^-S-, cIa]^ Ali ^ aj-^^] oi^Ai, clxH ojA}- e)| o] El AE^|. 

oj^«V fe »H^-^]; Aj-7] m|olEl >.H^°11 7j-o] C-)) 0 ]El7} i^"^ 7|^.oll Aj-7| pg-ol Cfle>lEl7} {-5, ~3, 1, 7} ^ {-7, - 

1, 3. 5>sl 47H sfl«gs. a^slfe 2711 nf ^ Hi-oil ^^s)£s. 7 ^o] cflojEloii cflsfl <£m^-g; 

o}^ ^112^-741; * Aj-7] »]2^- 74131 ai iofl rflsfl VSB ^^^o^ V SB ^Al a^^ o. s ^3^741-i- 

i% V 5>fe ClAl^ A]^ aj-^^. Tfl^C}-. 

A}71^- ^"^ ig-^7) ^ ^- CIa)^ A131 ^^ofl oJolAi, 3*1! ojAj- c^olEl 

^l^Tfl; A}7l cflolEl ^e^oJl ^j-olt-llol El 7} ^4-°l) Aj-7] 7j-o] dlolEl7l- {-5, -3, 1, 7} ^ {"7. - 

1, 3. 5}el 47H Bll>ts i^s]^ 2711 zM ^ s>u).^ ^ofl D j^5l£S- aj-7] 7 0 vo] ch1o1e)o)) cflsfl o] S ^^. 

*>^- ^12^-71); A}7l 7^o] dlolEl7> Aj-7] 271) ZL# o] ^S] 47 fl 31-ofl nfl^sli^ ^7) 7 0 >o] tfl 0 ] ^ 

ofl Cfl«fi o]S^* ^r^^fe 7l]3^741; AJ-7I 7j°)^e)l^^. o]s^^7) ?lsfl ^7] ^ 2 ^7l] $ 71)3^74] ^ 
A}i»^ 7414^741; ^ Aj.7) 7fl2#'74) ^ 7)13^741 ^ ^4 Al^ojl cflsfl V SB ^ItH VSB ^a] 

aI^bj^s Z^-t}^ 7115^741* 5L^>^ qTjl Al^ «J-^* 711^-^. 

S^V A}7l2] ^* «^*>7l 41«11 €■ cIaI! A}^ ^.AJ » 0 >^ ofl Ojo^A-l, ^Alct741; * ^Al^74H- 

o^5l, AJ-71 ^A]c).74l^ ClAl^ cgAj- t^jolEl °J ^ ^ ^im74|; #7] Zl]o)B\ ^e^cH) Tj-o] Cll °J E) 7} 

^o-^ojl AV7] Tj-o] 4lo]El7l- {-5, "3, 1, 7} ^ <"7, -1. 3, 5}2l 4711 ^I'gS. S^Slfe 27l) 2f # *>v4^ ^=.0,] 

nfl^SlS.^. Aj.7) Tj-o] dlolElofl cfltfl o] S ^^. ^^5)-^ 7112^74); ^ #7] ^2^74121 ^4 Al^ofl cfl*)) VSB 
^r^^>^ ^*S>^ 7)13^^]«- 5L«-5VJL, Aj- 7 ) ^Al^^^ Aj-7) 7413^74H1 o)*fl aJ^^. ^a]3}.o) 7l^cfl^ Al 

3LSL ««:Al7lfe 71)4^741; Aj- 7 1 2 7l) Hi- ^ Aj-7) ^A)ia-74)ol]A-l A)-§-^ o] ^ ^o) 3 =.c>l) 7l3b1j}a} 7j-o] 0)0)^0) 
Ali ^)^# ^5}^: 7)15^741; Aj-71 271) Hi- ^ Aj 7 ) ^Al^74)o))A-) A)-g-^ o) v. ^^3) 3^ 7liS)-^ Aj- 7 1 4l5 

^74l£l ^4 a]2?] Tj-o] c-flolE)-!- e^s^^ n) S ^sl-^ 7)16^741; ^ <$7] 7)16^74121 ^sfAl^^ cfl*fl n)s^# ^ 

^ n)7,)^ o|AV OolBl AHSi ^ ^g}.- 7)17^-7411- 3L^S}fe C)7l! A1J: S.A] HV^^- ^1^-^-cl;. 
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se# Aj-44 7 E v^ s.*^ 4^A?l«fl 4 4^. 4^ 1-4 41H1 |P4. *43t41; 4 ^43t1]1- i3 

44. 44 ^43711^- t\7)rg B)144 iE^t <a^^ 2fll374];'47l t4144 ie^ofl 7J-0I tfl o] 4 7} £3"4 

'S-? ^ 'SA 44 dlo] £•]>> {-5, -3, i, 7} ^ {-7, -1. 3, 5)2] 47)] afl'SSL 2/)i -if- * 4-^ 444 3#<4] 

ofl^^^a 7 0 vo] BflolEjofl cflsfl oiaxg^. ^4±r 2)123^; 44 #0] nflo]El7> -^7] 2711 3# 0144 47)1 3,) 
US S«5j^ nf-ofl °B^5l£.^ 44 7j-o] e)H4°fl cflsfl ol 3 ^* ^^Hfr 2)13331; #7] ^oltiioleU- 

3*fl #7l 21123-3] 4 2)]33t4] ^ 4^ 443- 4^4^: 2)143741; ^ 44 211233] S *fl3331 ^ 4i^ 444 
^4 4^°!] tflsf] VSB £a* 4^4°} 4-£«fe 21153^-i- £#*K3i, -#7l =r437llfe #7] 2)]537iH 4*fl 4^ 
=r44°3 7l^cfl^ Ai^s. 444?l-& 2)]63^1; {-5, -3, 1, 7} ^ {-7, -1, 3, 5}4 4?fl ^^S. £34^=- 27}] 

3* fl 4"7] 27fl Hi- o]44 47fl 5^3. S^S]^ 3l ^ ^7] ^Alrl-^ollAi A>-§-4 4^ 1sr}44 3l°fl 43=44 

7^0] c -iiolE]s] a] jr. aj]^^. 444^ 2)173741; {-5. -3, 1. 7} 5 {-7. -1, 3, 5}4 47fl 3115. £34fe 27fl nf * 

4?1 27fl 3f- °1*121 471] SlltS. &ta£)£r ^1 * ^4 ^4331°)^ A}-g-4 O] ^ 444 3-1°)] 71^44 44 jg 
73741S] ^4 AJ2L01 7 0 Vo] t)]olEl» e^sl^ C] S tgsr>^ 2)]83t)]; « 4"7l 2)l837fl2] ^ Aljrofl tfl C] S ^^- <^ 

*§44 4*111 *144 ^e^-fr #34^ 2)]93^1» S#4*r 44lt 4:s. *4 H^* 2)]^34. 

3^3 ^7]2f S-^j^- ^sj-7] a. Xg-Tg^ , C]^]^ A] J, ^A] Wj-^O)] ol^A-1, VSB 4^ Al^^O] 2j^^ 

34U <34 31447} 3L%V^ A]3:=. ^Al§>c^ 7]2]cH^ Ajjrjg. 3^a]^^ 2fll^7ll; {-5, -3, 1, 7} ^ {-7, -1, 3. 
5}S] 4711 e)«S S«5]^ 271] ^ SfufSl 2fi nfl^S]^ Slfe 7j-o] c)]o]El7V 4 V 7l q^l^ ^Aj- 15)) o] B] of] 

A o V 7l 27)] 31 =^ >g-7l VSB Al^^ol A>-§-*!.^- o]± ^^ofl 7l^S>o4 Aj.7] 7^oj ^ o] B) 

2] A] Jr. 5)1^^. ^2^s>^ ^123741; ^"71 2711 31 ^ Aj.7] V SB ^ *}^°] A>-g-s]-fe o] ^ 5>v+o} ^ofl 7l2:*>al 
-^7] 2)1237112] ^4 Aljro] 7J-0I cfl o] E] * S-^e)^ C]^^5ffe 2]l337fl; ^ 21133^2] ^2]. A1JLO)] tfl*j) c] 3 

^-i" ^^tM t]All <g^V C-flolEl iE^* #^SV^ 21143^11- i^>^ A]i ^A] « 0 V^^r 2j^-^. 

4 V 7]2]- S"^- «^*]-7l 5\n Ifrij*. C]7]^ A] jr ^A] « o V^ofl ol^A], VSB A]iEj 0 ] ^^§>fe 

q^l^ cgAj- d]o] & )7> 'r^l*!-^ tftoa Aijrg. ^^A]7m 2fli37il; {-5, -3, 1. 7} ^ {-7, -1, 3. 

5)2) 4711 S^S]^ 27B 31 ^ ^-7] 271] 31 o] fij ^ 47 J) ^^g. £ ^5]^ 3#°ll ^^^^ ^}o) 

^7} ^7} r]x]^ cgAj- dlolfe]^ Tj-o-ot] Aj-71 31 Aj-7) V SB Al^Ejol A>-g-5].^ ZL^-<*} 

7}2LZ\c$ Tj-ol^cflol&lSl Aljr el]^* ^-^S}-^ 2)123741; Aj-7] 3Ll ^ Aj-7] V SB A]i^ol A>^1-^ o] Sft| 

2] 3f-<H] 7laS>o] AV7] ^2374121 ^ Aj Jro] 7j-o] d| o) ^ 1 E ^B] ^ t^^^ 7)]33t4]; -*7l 2)133^2] ^ 
4 AlSoll Cfl«f] CliS^-i- ^*|-o| C]A]^ <g^V dlol&l ^E^* #«SV^ 2)]43^1» 5L^&}fe Cl^l^ A] jr ,-Al «V 
^* 211^^-Cf. 

^-^o)] 1433, «a3 t-HolE]^ 8-VSBS ^<]5]^ cflol&l^ {-5, -3 ( i, 7} {- 7> -i, 3, 5)0] s.;g 4 _ 
VSBS ^^Ai^nf. s tflolE] ^ = 2] 31271] v*}o}&\ ^33S ^ <g-?- ^In^S.^ <g3 cllolE] sfl^i cflAj {_ 5 _ _ 3> x 
, 7} {-7, -1. 3, 5}2] 4-VSB 7 0 >oi t-flolBl sfl^o] ^2)3. ^^^^1^1^^ ^€ 4-VSB ^3 OHe] 

ofl cfl^- o]^^ol7-lo| 7|Al^- 2]^ oflei A] Jr ^A^J!). S^e)^ ^- Jr 7 ] oj Aj^-£7> ±-0}^ 4-VSB #3 Cflo] 

Bl2] SNR7V ?}±t ^3 8-VSB "S3- t-flolBlsl ^a] aj^-s §Aj-^c4-. 

°l*]-2] M1-8-& 32] -g- ^-^2] oflAl^-n].. 3E] ^<aA>^ ^- ^AilA-loU ^ x$ ^ ^ £a] 5] A] 

^^3- €- ^^2] ^5]* ^^*>3 ^2] 7fl^4 ^^o)l i^-jg Cf^^. ^-rg^V ^ oli^ ^o]l4. ^. 

f AflAiofl ^74^ £f 2?!^ -g-o] ^ AjAldfls.^ oj^^^ Sj »V^o^ 7 flvgol ol«fl5]£S. o)i$- ^.^ O.S3 

^^*] 21^513, o]2l-^o] iig*] <g7i3 ^Hf ^ ^"Bll-i-oll 2)]??-^olA] °}f$S\o] 0 \ ^3, 

1^21 «e],*^ ^ ^Hf o^e]- s.^ Aj A )oj)i. <g7i^ S&^Afl^V o]ei3- a>%vc^ ^ 7 | 

^-^ s*v§> £ ^ 2]s^^ ^ o.s o]*1]s]oioi: °]£^3 ^7fl -g-Ai^ 5^-1-^-3 

^2fl°fl ?ft^ ^asf ^^74] 71^* ^r^|s>S^- a& 4i7>l- i^s>fe ^ o] 

5)^^ 3-4. 4^Ai, oill- ^=>1. ^a4]A-1^ #§l£fe £ -Qell- ^2^-5]-^ <4lAl^o] ^5.51 7U^2]3 «^ 

♦ ol«fj^o]ol: ^>4. °14 -R-AfSt-Tll, 3«"£, 2)A> S3 f-& ^? r ^7> 7>^ 

3- °1I^<H1 o.s 441 Si3 ^^-e] iS24]A47> ^««el £.^4^^^ ^b] = 

s.A4]A4o)i 2]«fl ^sItt 4 0 <?3 =s.24]i* 444^ 5J 0 ]*84°14 34. 

= s.a4|a4 a^r 44 -8-43 7flM.os. S4€ 4^ i34fe ^3°1) £4« 4^3 4^44 71^-g- 21 -g- 43^) 

44&3 ^€3 ^ = £^4144 «-^44 ^ = S«I14» 7>^l 4^€44 A>-g-^s. 2fl?^ ^ »i 

4. iSAHA^] 4*11 ^]^^ nfl, a 0 V 7 ] 4^-^ 3^ ?!-§- =5.2414, 1^^ ^o- S-^4 7l]^4 =3.2444^] 

2]sfl 2i]=^ ^ $a3, 4*.^ <yjjL^ ^ oi^ £ 64 5.5.2HA-4, »i47> £^ °1 4 -B-43 7i]^ o.s. 24145)^. ^- 
44 A}-g~2. ^H£*41H1- 7)-a] 4^314* »m*l±3. 3-§-*>^ ^45]^^^ o>44^., ^ 

ojo] c]a]^ a] jr ^3.^4(05?) 4^*414, i£S*|olf ^4^471 43 l-(ROM), ^(RAM) ^ «1 4*^ °fl-E.e]l 
44^ o.s. £fsl^ %°-3- o]s)!44c»> ^-4. ^44^.4 4=. 43$«ois. iff ^i4. 4447)1, £a]4 
^4*1^7 711^2] o.s.3 21144 =t Si4. °l£]3 ^4^14 4-g-S- =5.3*g S4 2fe 4* s.2]# -f-*ll H.s.3 
^ 2flo^ ^ 4-g- 5.310] a o vjt ^^^.s^^u]. ^0.3. ^ 4^ ^S. 4*0444 34. ^4 4#^- ^. 

^24144 J2.4 4^4 o]s(] S 4 ^t4]aVo)i ^sfl - oj^_ 
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ft ^M}*]s) ^4^^HH. 4^i^M t 3 0 11 714* ^t}7] 34 *4 4?1 

714* 4^4fe S| a i^2] 2^31^ 3g*B4/"H33. 2^ 4* 5L4Sfe 5Lft *§*14 iES?Wt 7] 
-y* n^'SHr 5Lft 3 2}S.sj^o.ttj, #7) 71^4 ^rqj*}^ ^i£e?4M* ^^*>/j -?) 

4 344 3S.4 ««-«tf. ol&ltl- ^^SHl 4* 433^ ft 4^ft 4°<W1 444 ^ofl 21^) X|^Sl^ 71 
*«o] 443 Ji ^^8-°l iL^4fe 4^ ^^71 ufi«-°fl #71 7l^* 4*« Slfe ojn^^ ^^S. ft <g^43. 

S-tV 43, g ^ft4 £44 444 44 a] 4^4 4^ ^4 « tgsfl 5Jol^. 0.4 zv 

S.^sl ^AiM *i tfii* ft7>4°fl Sl^i, ^ -0-^1- °H «14 4# £.£4^] £4444 

£ 7f4-$ «■ *«ti# SS-f- *j-:a Stl*<41 -frslsi-ai 0 > $4. s4, ft 4*§4 4^%M1 sl<>H. **l 

7l#*fl cfl4 ^^ajoj A^t^oi ft -9-^1 # &|isl?ll *1 ^ SUtMl 3^ a ^M14 4 1 !* ^af* 

4. °1*>. ^ft€ £^* 4^4°1 ft 444 «4UM°Q 4= 4434 ^lif aj-^s] 4^44. 

£4^ ft tf'jfil "S-a^Hofl 4ft DTV *4^*1# 44^ £.4ofl s.x\% 44 40} ^4^*1 (400)-^ 

^l^El-f 3*1(401). «^*»1-©1*I(403). RS 434(405), #4 ^514/45 £^3(407), ^}°)*\ 9m*W(. 

409), 434(411), 7j-oi cflolEl 444(413), M^el^ 42^(415), 4 24 3*34 (4 17) 35 4^5 -£^71/4 
2i7l/RF 4^71(419)* 

ft 4^ «jbv tflolel^ {- 7> -5, -3, -i, i, 3, 5i 7 )2) 87 )i allts. &4s)^r 3*°fl o^sjs.^. SJ.^. 4-4 q 

{-5, -3, 1, 7} {-7, -1, 3, 5)4 4711 3143. S«4fc 27fl ZLf- ^ 4^ 442} ja-g-ofl 01)45)5:4. 4^ 

7]#ft, ft ^4 7l#3 A>#ol $11^44 ^Jl^S., 7^0] C flolEl7> Cfft 47fl sfl^S ^^5)^ ^ !"(<** {"7, 

-5, 5, 7} afe {-7, -3, 3. 7}H n|3gs)E.^ 4^ 7l#4 ^ Si4. °1 ^-f , 7 o v ?l *>M3« ^ ^^^1 ^ft n l) 

^ nl-({-5, -3. 1. 7} E^- {-7. -1, 3, 5})o.S nfl^5|5.^ °l3^4fe ^ ^3. ^ Tj-o] ^ol^« 4ft Bfl^g 
HI- #<H {-7. -5. 5, 7} £^ {-7, -3, 3. 7})AS n])^s|s.a. o]a^*>^ -tli ^S. * #3: ^ 

471 fl« ^^^^}ol 4 iMc}. 7j-ol i^|o]4fe Aj^^ a) ^s.011 44 { _ 5( _ 3i lt 7} { _ 7i _ 1( 3> 4 
Tfl afl-'gs i^s]^ 2711 nf- ^ 444 0^47^4 4ft 47fl S^sl^ zH-(m» #4 {-7, -5, 

5, 7}*£^ {-7, -3, 3, 7}H ^ 5i4. 

£4^1 £^1^ nflc.14 ^44e>14(403), RS ?]s4(405), c-flo^ o] El e) 4(409), S«2l^ ?ls4(415), ^2^EJ1-^ 
4(417) ^ 4°^ ^°j7l/^2:7l/RF ^«-7](419)fe ^eflsl ^0)4 ^4°> <:> l*i(101) > RS 4^4(103), 4°]^ 
?1E144(105), B^e]i ?IS4(107), 1 S4-&^^1(109), ^^71(111), VSB «at7](ll3) 3 RF ^«:7](115) 

aj)l'34^^4(401)^ 8 4-4 4* S. ^4-* ^4 HMeI 3)15(421) * 4 5fl>g({-5, -3, 1, 7} J£^r {-7, -1, 3, 5}) 
•t}*3. 7 « v ^ ^)°1b1 45(423)* 7 0 vo] shei f-qizL 4Ji(425)4 ^H^l ^^^^444. 

^4 d)ol4 B«5(421) 55 7 &9i 2fl5(423)ft 188 «HHS) MPEG 3:4 7>^-4 cfl°lEl ^« 

DH014 0.3.4 .^4 4aj^. 7 >4^ 4^, 7 0 >4 3143 s^ft 4^. 3^5 ^ £(nuii) ^( nu ii 
) 2fl5ft 7 J-?1 Efl«lE|ai 3^ ul-a-ofl 44 4a.«V7l 4*ii ^"^sl^, ^ 2fl5 stlc)» 4^ ^^2! 

41014(^1. foi, •o , )S..T L ^€ ^5°14-. ft ^^Ai^4ft 7J-4 Efl°1^2l 3^ al-g-oi 1/24 ^^.4 <a4^Hl# * 
4J.2.3. ^i 1 !* ^14, ft *«a«>l 1/24 3^ 5J »s oitdE)oio> 44. 

44 tfloiE) i-sflzz 42:(425)fe 4 ^ tfl 7J-OJ 4o1b14 44 EH0144 4-g- 4^.(nrp, 4=^^l % v 2:) 4 7 ^4 n 
°14^ «1* ^a.d/2 1/4)^1 4sl- ^Ift 4*l( n l:£*l)3.ft&) ^14^1^ tiia^l ^i , i^«^^(40i)« s. 

*4 J S-*1(400)4 4ft 7 0 >4 31«>1B1 4^(425)# ©l-g-4^ «7fl ^e)s|^ ^447} 7 c vo] 

31°1b1 3 5 fl5°i4 0144 444 4 44. 

;mi44-§?Jj4(401)^ 7 0 V4 iflolEj 3fl5 ^ofl 44 44 tflolEl 45(421). 7 0 >4 cflolE) 45(423) 4 7j-4 

cfloiBi *2}|zi(425)» ^Hli-^44-4. 44aH)s.4 7 c vo] t\\o}i^ 45^ 44- 3 4^ 4,4*44 4-01 ^ 

21* =r #4. 



■t-4N 1 
0 ^ NRP/2 ^ 39 : 



{s I s=4i, i = 0, 1, -, NRP-1 }, ( 0 ^ s < 156) 
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40 ^ NRP/2 ^ 78 : 




{s i s=4i. i = 0. i. -, 77 } U {sis=4i+2, i = 0, i, NRP-79 } 
79 - ^ NRP/2 ^ 117 : 

{s I s=4i, i = 0. 1. -, 77 } U {s I s=4i+2, i = 0. 1, -, 77 } U {s I s=4i+ 1, i = 0, 1, -, NRP-157 } 
118 ^ NRP/2 ^ 156 : 

{s I s=4i, i = 0, 1. -, 77 > U {s I s=4i+ 2, i = 0. 1. -, 77 } U {s I s=4i+ 1, i = 0, 1.-, 77 } U {s I s=4i, i = 0. 
1, -, NRP-235 } 

^^^|lo?|Ai NRPfe #91 «*°]^| 2fl^lo)l S}*fl ^IZl^E^ ^ S ^ 7 0 V0] d]o] 

3 flfl^i s\ 7fl^(Number of Robust data Packet)^ «>2}- &o] ^s. A*A % ^(null) 3j)5l2l 7l)^» s. 

^ 3L%Hj} 5i 0 H 0 - 31221 S>fe^. a*, 'U'^ ^ sfe c)|o]e1 ^iflsq cHiol^ 

SiSil- s)n]sV^ o - 31is] ^fe-cf. 

n^a) *)*|* =a=S«Hr 2 4€- -a*H*=- «^^22> s«>l 33* ^ <ad-. 



2 

RPI = 312/NRP 



RPP=floor(RPI x r.) . 

^Sj-^cHH RPife 7 o vo] cflol^ sJl^s} ^(Robust data Packet Interval) RPPfe #©1 ^o]^ sfl^io] $|*]( R 
obust data Packet Positional 4- floor(*)fe <3sJ ^ *-§■ 34^0.3. £3M7l7l sjAV 4,3 o) 

*r ^ 3^)* i+El-V«tl-. r^Sr 0 - NRP2] °}al ^^c}-. 

^^ 2 o|| t^a^, NRP7} 162<>131 7j-o] cflolEl a ig Bj-§.o] i/2<g nfl, c^g-S] Sl-B)- ^l 3M^1 tfl c-fl o] 
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^l^*«H(40lWM 315 ^3. <g«V c-flolE] 3*85(421) 7 o v ?l 315(423)* HM^ 

c^>ol^(403)oJ!^ ^cjnfol^S)^, 4 2JI5 rs °1sc](405H-^ FEC* ^*fi 20 *0-°lJ=sl sfle)^ 3}j£7V .S.t}-sj 
RS ?lacj(405)<^^fe 187 «>°1B^ cIM^ofl FEC* fl* 2071)2} RS 28s) E} B>olS7> ^7>;g o. 

3. *q tiljolEj ^n^E^ ^s)^- # 207 »>*1S HMb]7} ^] <>1 ^ -teflnfe «e)o>oi^ ^ rs <Qs. 

«3 5*3 °1 ^^Cf. 7j.o] cflolBl Sfl^ofl t|]«| RS ^3.^0) SjoJ 207fl£l RS Sfl Bj E) «H S 7> ^7>3 ^ ^-7> 

tfl/sfl5 i^E](407)S. #01 3)o}e) ^efln# 7I&S 7^01 c-flolEK^i 2fl5)°)l tJ«W*-*!3elHJ33, 

£5^ JSL42) 7 o voi o]E)e^/2|)5 a^Bi-i- i+EMfc t^ss.^. s.5°fl «}s^ ^-o] 7 0 Vo] ol^^^/^^ 

S.°S^(407)^ #0] c)]o}El o]Bls|^(501), 2fl5 i^Ei(503) S a(|3^El^^Al(505)* 3E«-«-t|.. 

7<}-?l t||olE| ?llH3BK501)fe ^t! ^l 0 !^ Al^l Hj-Ej- 7 0 V0l tflolEl Sfl^o)] rflSfl^n}- o] e| «J # ^-^^Cf. 

£6* 7 o vo) oJiolE] 14 E]-lfl^ s^ofl s.Am B>4 7 o v ?l c-flolE] <£ 2} BK50lHr 

RS <Q5ZV\ (405)5. ^Ej <?!3£]*r Ello)^ afl^ ^ 4|<>1e) jfl^ofl cfl^A^V aVo]E ^.fl S aI^s. <y^«v 0 |. o]^ 

a?^* ^r^s)-^ i^El(503)S. 7 0 v«?l cl)olEl-i- ^^^-4. 7 0 vo) 0| o)^ e) ^(501)^ M=3, B=69 S N 
=207^ ^-e}r.|B| = 7 };3, ^Tfl 6971)^ ^-o]^- 45 o.S.^-e] l m>o]e^ «a^^v 0 > oi^e)«J# ^ Sl^, °J 

7 c voi cH ]oiej * ^(null) 2fi5^ ^sj^i sb^oji tflse^nv ?l^^« 0 i*.^%tb4-. • ■ • 

£5°1] 2)15 i D i^(503)^ Tj-o] o]oi&| °]E]^u1(50lH s]*fl ?1^2l«8^ 7 c vo] g|o1e]* aijajftt}.. 2))5 s 

^B](503)^ 7 0 vo) 0)o]e1 °1iHe)»H501)3.Jfej 184 a^o]S«- ^. 184 «Mm 7 «} 0 J «fl °) M «fl cfl *B 27))^ 207 

a V°lS cH]olB) l-^* A|A^Vcf. <^7H, 18^^ 207 a>o]E ^0)5) «>o]iEofl^ 4 0]^, oj)# 1-oj LSB(6. 

4, 2, 0)fe 7 c vo] e)|ol^<H] M-^t.] 4 all, o|i- «o) MSB(7, 5, 3, ^2]^ &°-5L ^^€4. tb 

207 wfojE cflolBi ^oflTc] 184 BfolE 7 e vo] Olol^oj] tfl-§-*>x] BfolH ^^H]^ ^#5]fe- af| 
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4*^, mi £44(503)* A-d 207 44 S 444 43 444 ^.g. 3^lH4 \3 444 444* 44* 
4^43. 444. 44 £^3(5TO)* 433 <3)°13 £a?4| qJ 9] *i±(4* s.4 '0')3. tM§JS 20 «l°]Et 444 

4 207 3°!i=4 2)15* 4444. 44 ^j-oj cjjojtj xj37)(413)* 4"7j 20 a' r 0 i.?:2] °jsl 

.£# RS 4el4 4 .£3. S444. 

£* 4* 44 4* 4°]S 4*14* ^^cflS. 184 4°lB HH44 44H-&5L 44^ ^ 43- 44 £43( 
503)* 44 443 44B» 4^-4 444 207 44B 443 «e) 444 4-444 44. 44 447} 4^ 4 

4B 444 444**1 4444. 4*l7> 4b}4 44S4 444 4444 $0.13 #0] C^olEl 44.E* 44 

4*14 ¥44. 44 4*17} 444 44s ^4 4444 44 445. 4*]^ ^44^ 4* 44<5- 347} 43. 
44. 0^4 44* S.* 7 o vo] dlo]Bj aj-ols^-o] A| S ol 444 207 444 1-3 44 444 444 44 

44. 

43*1, 44 432144 47fl 44(4 x 207 44H) 44 4447} 45 £43(503)3. <y344 45 ^44(503) 
* 44 tl| o] 442, 44 aj-oie 4 rs 444 44.E4 <S4 Us. 444 4423. ^44 94 451(9 x 207 4 
42)-§- #344. #33* 9711 45 44* 45 £43(503)3 434* 44. 4444 92 4421- £444. 

44. 4 454 44 RS 444 442* 44 4±i 444 4o]e<>1 44434 44 :3444. 



r *h - 1 o 

m = (52 x n + (s mod 52)) mod 207 



44.4. m-g: %■^ a}-o]ie ^i, 4 207 4423. 444 45 4 444 44s. ^^s. 444:57, n (= 0 - 206)* 4 

3 442, 4 4 45121 442 4^44, S (= 0 - 311)fe ^ 4°]El ^ = 7 o vo] 0)0-1^^1 ^^frl-^.^l^L^E, z. 
A?A$Li-% ^^^r^.. zv 451011 4^. 20 4elBl ^^s-sj sj\^y\ ^ 4^21 °>^1^- 20w>o1e^| 40. § 4: 
SiS^-, 4^1^ «>°1S ^ m^8r n = 187 - 206^-<Hl cflsi)^ ^aV^ 4 gi^ol n ^ 451 21 o}*]^ 20 «>°1H 

^1-^, k= 0 % n =187 - 206* 4^«>^ 45 0°fl 4t!- 4e|El «MH 202, 47, 99, 151, 203, 48, 100 

, 152, 204, 49. 101, 153, 205, 50, 102, 154, 206, 51, 103, 1555. ^M^t}. o)^r 4213 «>o]e °]X\7} 202314 
a}°]Eoi<>|oi: eflo]&} ?]Blelttl(4ii)£l oielsl« 0 i ^s] 4e)E) «>oi s ^\x) 7 \ 4^1 1874^1 206^1 214 
t!-4. 4€- 4e)3 b}^ ^ai^ 47^4 8 WS 0 l°1 0 t ^>4. ^^14, ^r^-^34 4-§-^ 434 4°ls 

^ 45 44 44S 444 44^ ^ 214. ^ m<>l 0. 1 27> ^ 4 $a4. 444 443 44S7> 45 44 

4°1S 4^14 4214^ 444 44, n4 44^ 44 4*14 434^ 4214 44 S ^(44 3)4^ ^7\% 

=r 44- °H1 44, 207B m 4* 444tt 4444 s mod 524 ; a43: <: 'l 1 - 7 ^ 4^ 4444 207fl m a # 4 
4^ 0, 1 4/£fe 27> 44. 

41- 1-4, s mod 52 = 04 4-?-4fe 204 m ^ S.^ 44 4°lH4 4*1(0. 1, 5L±= 2)# 4444 8*0.4. 34 

4 204 m St 44* 4&I3 44s 44s. U 44. 

44, s mod 52 = 14 ^44tt 20711 mftf 44^ 0(44 44 H 44)-2-S. ^4, °1 ^4 n 44^ 186 - 206°1 
4^4 1-44 *444. 444, 2144 m St#4 444^ 44 44H 4*11-4 Sl$= m 4444. 4^4 20 
71)4 m St** 4213 4°m 44s. 4^44. 

447>4s. s mod 52 = 24 444^ 204 m St ^ 2471- o 4 1(44 4°ls 44)s. 44, °1 34, n 44^ 185 
~ 2064 s]£4 24# ^-444. 444. 2244 m £M 444oi 44 4°lS 4*1(0 £fe 1)4 m St* 47144. 
434 207fl m St* 42)21 40IH 4*ls. 4444. 

•5.2*-44 3144 4^4H4 4*14 4* n4 44» 4344. 
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44 HE]^Aj44. *1| 3*33 1^(505)21 »H^El#^Ai(401)2] .§-44 §2344. 

4*1 £4* 4^4^, t-flolEl ?J el a] 01(409)^ ATSC A/53 3.^41 44 4"3 HM^l fE])a ^ <a«}:/7 0 v<?l HlolEl ^ 

4^3 <?]Ele^5}-a} ^3^14 HHeII f^a^-cf. 4) 0)4 °!b^bK409)3 7 ^ ^H^) 43^4(501)4 

-n-44 t 1 ^! 4^4(£-6 %3i, M=4, B=52, N=208). 

£.7* £.42} 7 c v^- ol^cis} 7-2:^ 44^tt S^AS*!, £.^41 44 ^-o] 7^4 °].s4(411)^ 4-*fl 

3°,3 4^711. 411 «o) l27B2j ^2J4 7 0 >sj- *!ac|(411a *-H4 41U)7> >g«3 ^-^^cf. 7J-4 <3sc](411)^ <?}4 
elU4 <y4/4<?I cfloiEj * 7 Q vo] cfloiE) ftEfl^i- H^aji Sl42) a <}4:n., 4<?1 3144 #eUzl 

1 7l^S_ ^M_V/7 0 Vo] cflolEl-1- JS^44. 4\o]i% 433*1(409)3461 #^5)fe 31°14fe 127fl 44 0]=, 

3(411a 4111)71- £43 0.3. «>o]e 4^3. <^3s]4, 2 alH(x x ', X 2 ')4 Q&WH eU°14-l 2 «1H(X j , 
X 2 )3. &43^ <B4/7<}-°l tflol^l ^13. 3^44- 411- l-o}, <a^Sl^ alS. X 2 'fe MSB(7, 5, 3, 1) 5c?£ flH. o] 
XL, HIS X ! 'fe LSB(6, 4, 2, 0) 3H. ^Ho]4. &4 4^4 44 £°1, ^4 3H33 MSB(7, 5. 3, 1) ^ LSB(6, 4 
, 2, 0)^ £f ^1 s^j7 01 0.4, 7J-C] cflol&l^ lsb(6, 4, 2, OHr ^JSL 31°131 i44ji °Xjl MSB( 

7, 5. 3, 1)^ -$2\ 4-§- £44:0. 44. 

7^^. o]3cl(411)cHlAi ^oiEl Aj-g. ^ <gw> ^o]El Aj^.». #0} tflol e) e) 71(413)1- 4°1^)^4^ S^e) 

i ?lat:-l(415)S. 'S^slS, Tj-oj c-flo]^ aj^-o. 7< j.o] cflo]^ *iB}7l(413)l ?]3c-l(415)S. °J 3^4. 

°1 4^°1l7-i 1271) Tj-^. o}3c1(411a ^^1 4111) 44°il 2l«fl cflc-lBl aim.^. ^^2jo £ H^&li ?!i2cK415 

) £^ Tj-o] cflo]^ *le)7l(413)3. ^^^^ ?!^1^^-S. S^hI^ ^l^al^c,) ^^^4. 

4^-1 S-41 % v 2:4 , a. H^Bli ?lsc-l(415)^ ^7l) ATSC A/53 S^^l ^sjsH 5!l^ ?lacl4 •§-^44. 

^Tgofl £ a1s]^^ w-^; 0.4, 7j-s5- °lsci(411)£l ^-f4 4€7>t;1s. S^e)^ °la^(415)E. ^7H, 4)1 lr<>l 12 
7fl^l H^el^ °]34(415a ^14 4151)7> ^■Aj^cf. 7 0 v«y d]olEj ^e)7l(413)» 4°l2fl:i4 c 3 H^e) 

^ ■a^4(415)S. ^J^5l^ cflo)6l Ai^.(x ,,x- 2 )ife Tj-ol 31olB| ^sl7l(413)» 51^^(41 
5)3. <a^sl^ Tj-o] cflolEl Ai^.( X j , X 2 )* 127fl H^eli «?lscl(415a 4^1 4151)3. °J^5l4, H^a)^ o) SC | 
(415)^ ^#(X ! . X 2 )* 82ll'S( < gS}: t-flolElSl {-7, -5. -3, -1, 1, 3, 5. 7}) 42flt(7 0 >«a <$}d\ 

Bl)2l ai^-s. e^^^ ?]2^W. I27fl ^^e)i ?]sc-l(415a 4^1 4151) 4441 2}*fl Sslltca?}- 
^1) 4a)l»i(7 0 v«i! c}|o|El^ ^jj^ { _ 5 _ _ 3i lt 7} £ ^ { _ 7> _ x 3> 5}) o] ^m.^. o.s. ^2-aEl-S^Al(4i7) 

3.<?]^sl<H ^sjl^ J5-3. S^2l^ °lE)e)«o 1o l ^^€4. 

5-S-& $)°]*]7} 8511«i2l Aia. S ^as|^ 7J-01 C flolEl7>45l}'i2l ^1"3 4^* ^^4^ 4^ £4^ 

7^4 ^ s^^^ yscisl <g-aAHi 7l)^£o|4. ^#4^ 44 ^-o), 7joi ^oi^ *ls}7l(4l3)^ q°) 

E141 cflsflAi^ ^44fe. 8efl £fe 4^1«Ssl aim.^ #«4^ =3.^1^4^ ¥4471 43-41, s.g* oia- ' 
ti#0(411a)4 H^s]^ < ?l^cl#0(415a)2l 47fll 41aH o.s! £^4^2 5^4. 

4^ ATSC A/53 S^41 ^2lE|o1 oji=. ^-ol, e a. oiacl(415)-fe =£) H^e]^ tlS^ 1-3 

S 41* 41^ 5L«-44. =21 13 * ess ^1 ^l<a^(411 1-4. 12 ^1^5i)l- 

^1^-4^- eflAl^BKD j , D ? , D 3 )» 3L«-«4. 
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33 3s3#0(411a)* 333 ^33(409)^33 333* 2 3S(X-! 03 33/33 333» 2 3H(X 

, , X 2 ) 33/33 333 QlgWa&ibSL, 3st3#0(415a)* 2 3£(X , . X , ) 33/33 333 31 

3 cjj^si-fe 2=33^ 3^ 3 3-kz o . z i , z jj )o)i 33 sen tea 3 3333 3*. {--?, -5, -3. -1, 1, 3, 5, 

7}) S* 43>§(33 3333 3*, {-5, -3. 1, 7} SE* {-7, -1, 3, 5}) 4lJL« #333 3233*33(417)3. # 
33"3. 

5.9 33 £11* 542] 33 olscl* 333* 3^3 3 *w 59^ Mali 3s3(415)7} 7 0 voj ^ 

o-|bH1 cflsfl {-5. -3, 1. 7)3 43^ #3353 2 3S(X j , X 2 ) 33/33 333 431S 333* 33 

. 3^33^, £10* S^eli 3-33(415)7]- 33 cflol^oil tfltf) {-7, -i, 3, 5}^ 43*i 4l:5L-i #3353 2 h} S ( 
X ! . X 2 ) 33/33 333 313. 33 3333^, H33^ tlsc4(415)7> 7J-0] cflo]^^ tj) 

Sfi 333 0.3. {-5. -3, i, 7} £* {-7, -1, 3, 5}3 4?fl^ 4i:£# #3353 2 3£(X 1 , X 2 ) 33/33 333 
3*3. 333* 33 3-3333. 

33 01SC-K411H 3.333 Sib 3^ ^3*33* 33 T^i °1 El StJ- 7^ol c-HolEll- °J 3 ^ Jl 33 ^JolB] fJ«a<»« 
3-5]- 3^ 333 5* 33 tflolBl-t #333- 

£9 -Lfl^] 5113 ^Hl* s.12 tfl^q 5.15*11 3* -M333 3*°fl 113: 3333 33&3 X ! 

'(LSB) 3 X 2 '(MSB)ofl tfl«r J=33^ S!i&3 l-i*3 #3 &* 33 Z 0 = D 3 , Z ! = X x '. Z 2 = (X 2 ' XOR D 
1 )33, 43* 1^* H«3^ 3^33 31(Z 0 ,Z,,Z 2 H42} {-7, -5, -3, -1, 1. 3, 5, 7)3 83t 4] 
5L-I-#333 323.3133(417)3. #33-3- 

593 533 H>sf :g-o], -a-gAH 7J-2). 3.s3(411)* 3711 *ll 11:3(901), 312* 3(903) 3 3313 (905)j°3 
* ^ 33- 

3333 rfl«fl o]-§-s)^ 3113(901)* 33 323(411)3 #3 His 01 x 1 * 3*33 St3^ 
3^3" #33 #3 al^o] z Q * ^tfDj, e^e)^ ?12^ 1^3 313^3(D 2 , D 3 )« i3^3. s 

=t3^"3i33 *^Sl 5fl^l^Bl(D 2 . D 3) 2>* ^1*3(901)* -fl^= 7>^^-°l, o^^^A]afl7> 

512 i-»)*l 515°ll 5a1^<>| Sicf. 

#0] tflolElofl t|)4|| °l-§-slb ^1121-^(903)* ^ll-&^(901)sl Z 0 4l^^(D 3 ) £* S^^l^ *^sl 2fi*l 

iB)(D 3 ) ?Jt* °l-g-l5H Z ! St* Z 2 2*4 ^"S^ % 3i?H ft^-S % v ^^^1 «^^>* t4°14. 

59^3 ^12*3(903)* ^1*^(901)^1 Z 0 ^l^SKD 3 ) £* S^e]^ lr^-21 ^l*li&l(D 3 ) 5t°l «a(0)<>l 

« Z ! St°l Z 2 a ©1 El5^s}S, ^1*^(901)21 Z o ^1^S(D 3 ) £* S^eli ellxl^El 

(D 3 ) &°] <a(l)<>l^ Z 1 Z 2 St°l £15.^-^. ^, X J = inverted X x ' (D 3 = 0) £* X x = X j 1 (D 3 = 
1) o]4. a^-^ 0.3. s^el^ ?lsti(415)2l #3 4J5l 5flt°l {-5, -3, 1, 7}S *1)^=|5^.Srfe ^^^^014. 

51021 ^1121-3(1003)* ^1113(901)21 Z o °H#a:(D 3 ) £* Slel^ °]^^ l^el sll*liEl(D 3 ) S°l ^(1 
)°1^ Z , &°1 Z 2 sl5^-s}jl, ^11113(901)21 Z 0 i^SKD 3 ) £b S^sl^ <?IS^ 1^-21 ^]xl 

iE| (D 3 ) $°) ^(0)°1^ Z j Stol Z 2 s)5^tbi4. ^. X ! = inverted X x ' (D 3 =l)£cX j = X x ' (D 
3 = 0) f^^°S S^^i ?12C4(415)2] #3 5)].gol {-7, -1, 3, 5}S. Bj3gsl £ s. g}.^ o}^ aHo]!}. 

51121 ^11213(1103)* 511^.41^ Ai^ofl sl*f| ^11^(901)3 Z 0 ofl^SKD 3 ) £* S«al^ 9jS^ 1^-3 ^1 
^1^3(D 3 ) S3 4i33^.s. <a(l) 5.* ^(0)°1 35^- f££«l Ifsli °1^3(415)3 #3 435: 

Bj)>gol Aji»^ o. a { _ 5> _ 3i it 7} be^. {_ 7i 3> 5)5. ofl^sjs.^. ^>fe <y^ Al ^o]^ 3)^ 4d 3 4l3:b, ^1* # 

3 ^^1 dl 0 lEi°ll ^2li ?ls3(4l5)3 #3 413: 3tt°l {-5, -3, 1, 7}s. nH^s^s. z}<%^ 3-^- 
7 <j-?l ^lolElo)] cfl*(|A^ s^eii o]^3(415)3 #3 2)1 {-7, -1, 3, 5}S. ^^353- 4i3* Sa*-3, 
33 ^/ls 413* ^5 Si3. ^1121^(1103)3 ^3133°11 3* 7>^tr Z 0 °m5KD 3 ) ^ ellt 413 41^.3 
4)3^)71-516011 5333 Si3. 

■?J3r/33 33311 tflsll 3*3* ^11313(905)* Sf5li 3a3(4i5)3 33 333°H3l«« 23 ^.3 13-* 
33333 3* l^-o.s.3, 33 3333 33&3 X x '(LSB)3 33 53 S3 1^# 3333 S^3^ 3^ 
3 1-^3 #3&3 Z , = X i*3 353- tr3-. 3313* s€3^ 3^3(415)3 H3 ^3 1 33 i333 3 
b 33^3(D j )# it>?r3. 333, =3 S3 133 S333 3* 33^3(D A ) St* 3 3 3*^.3* 33 
^3(D a )b 33 3^-33, 333- -±33 371- 512 33 5153 5333 33. 3313(905)* 33 3333 X , 
'(MSB)3 33 3333 X x '(LSB)* 3 3 3*3. 33 333 33 §3, 33 3333 X j '(LSB)* 3^- 33 
3* 3133.2 33i x 2 '(MSB)* 33 &-§- 33 3*3 33 3333 X 2 '(MSB)* 3*33 &*3. 
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<fl* *ma] time(Anel S time23- 4. *1*>SI * W 7 o v s^ ^3^(411) X t , X 

2 . S-^el^ 0137^(415)21 Z 2 ,Z,.Z 0 1l efl*li3 St D , .'D 2 . D 3 si &7^= ^4)4 ?! 



2 2 I timel = D x I lime0 XOR X 2 I timel = D ] I limel 



Z 1 I timel = X i I 

2 0 I timel = D 3 I timeO = D 2 I timel 

D 3 I timel = D 2 I timeO XOR X i I tjmel 



-r-n^ 5 

2 0 I time2 = D 3 ' timel 

#3 «m z o t 31*1^ ^ d 3 uis x x <>fl $n °fl«r€^. 

£9 SrS.13«(| -a-ti^ciH 7 0 Vo] cllo}^sl X , '(LSB), Z. 0 °41^&(Z 0 * = ^ D 3 ), X j , Z 2 , Z j , 

Z o^'U* Bfl^-fr i***) 3.3^ 2-tf. • 



[g 3] 
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Z o 
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1 
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-3 
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0 
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1 


7 



£10 « 5U4°i] <?^AHH «■**■ «*M33 X ! '(LSB), Z o cfl^SKZ o * = D 3 ), X j , Z 2 . Z J 

, z o s -a* sfl-a* ^-§-3 g.4s± tt. 



IS. 4 J 



X ! 1 


Z o* 


X i 
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Z i 
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4** + 
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0 


5 





- 14 - 



S^K^CH 10-2004-0063779 



0 


0 #D 


u • 


o V 

u 


G 


_7 

1 


1 


0 


1 


1 




o 


5 


0 


1 


1 


0 


1 


1 


-i 


1 


1 


0 


1 


0 


1 


3 


0 


1 


1 


0 . 


1 


1 


-1 


1 


1 


0 . 


1 


0 


1 


3 



t}Al %vssf^, #oi ol ^ ^^7l( 41 3)^ 8-VSB a <Hl* ^-tl^*] oflAi 7 0 V°1 dH^-a. ^s. 

3* u o v ^]°1-7l 7-^3.^^, 8-VSB ttf^-fe t^I^H tflt}- ^ J:^(Backward Compatibility)* *ll 

^t}. u*sh. m^*] u-g*H4i 14s. 4-vsb im* 4^.^ ^^i7> °)-§-s)^ mt^t ^i^-*> 

^ #°] 3)°!^ ^e)7l(413)7> ^S€^* ^l^M S^r ^^HH ^1^^ 3.?] 

*}e) ^s^* tH^s}^ +13lb\ 3.7} ^ ^s] *}°)7} =r 

^Jt^-I- ^^oj ^51 3103^(503)^ ^o]e] °] 3 3*1 (501)3.^-3 207 «Hs 

7j-o] ojolEl ^a)7)(413)« gjl s^e)^ ^oiB)a)« 0 ii?l- ^ «?]^ci(415)S. n 

s)t4 ( ol^Hl-H -a^slfe tf©!, a. ^-ig o. ^ai^-^]71- ^€"^-g- afl^^l lr-S-*V:n. 7>^-tr>cf^ 

^^T-VoDTfl A^*}^. TE)-2]-Ai, ^ <H A] c$}<>\} ^A]^^^ ^Jl^* ^l^fe ^HHl 

£.17^ 5L4fi) #0] ^e)7lol) cfl^- l-s.Sc.|cf. z.^6\) ^X\Q u]-<4 £o) Tj-ol Cjo}^ ^^71(413)^ S 

fB]^ 3?2Ela|ttKi701), ^n 0 ^ 3?l&|e)«Kl703), RS ^3(1705) ^ 3]°]^ <?1&| e}ttHl707)* 
«?]ST=1(411)°flAi #3£ #?} 3)°1bKX ,,X 2 )^^?! -tsflnfe S^e^ ^?1^5]«1(1701) ^ 

°lE^e)al(i703)ofl^ 3 01 3 e| ig 4 c^oI^e}^ ^e]) S 7fl2:^«c}. 

*}&r ^8^1 i>3El(503)ol]^ <*3^€ 207 *}o\s. t-|)olB] ^IS. ^€ 20 w><>lS7l- 

^-^Sjc^ 01 o.^ RS o]^DKl705)^ ^7) 20 4°IS2) <y2] RS ^b)e] ^ iS 57^ ^_Vt|-. RS afl^Hl ^^.7> 

^€ ^oIe] sfl^J^ ^oIb] °lei&|ttl(i707)^Ai c^-A] oiBlel« 0 i£lo1 ^^IH ^-^S. H^el^ ^1^^(415)3. 

4^1 8 43*Sl < a* ^ 4 ^3*^ #o] B))ol^fe ^))2 , a^s?3lA^(4i7HlAi ^.7]^- 

-B-^(n|£Al)o.s.«-^ Ail^E ^-^(segment sync) ^ ^7l(field sync) ^7)S}- u]S ^i* 

-§- H^ID ^S^€4. ^^H^, ^IJ:^ -&^7HAi ^S^-g- VSB >£2:7H1-H 

VSB ^2:^4- 7l7^cfl«al 8-VSB/4-VSB o_S RF ««:7loi]Ai ^-Aj a] 

£18^ ^ fj-^ofl ^ S4S1 ^-id^-^(400)7> ^i^S>^ d)olE) H5fl<y3 -g-71 q-E^vfl^ 

^Tgo^] ^-o], ^a]^|(400)7> ^^«>fe ^l^L^lB^: 71^-^ o.S. ATSC A/53 £^ -i-'as} 

c^-. oV^I^- 104 tfil «3-t?}£r ^]HKresen'ed) ^^oflAi 12 -^-ft-i- ^2)^ 92 -til-ofl 

7^-01 sflolB^ <£»V t-ilol^S) a]# ^^.(NRP, ^^1 % v a) ^ Tj-o] BllolEl^ ^i(l/2 SE^ 1/4)1" 3.% 

S19fe * ^^Al^o,].^ DTV i4E^^fe l-S'S.s.A^ sigoi] £A)^ ^-o] 4^a1 aJ-^( 190 0) 

^ ?rM(1901), IF *m % £#7)(1903), NTSC ^^(1905), *Kl907), E.^^ ^a^(i909), 

n 3<2e^bKi9ii), 2)151 a^e]/7 0 vo] ^o]E)el b1(1913), RS 3SDK1915). ^l 0 !^ ^€^«4°H(1917). ^'3^- - 
#^(1919), ^-71 * Ej-o]^ s.^. «.s. (19 2ix ^= ^71 ^s^(1923) « ^l<H-?-(1925)« i^tbcf. 

^32 {-5, -3, 1, 7} SLtt {-7. -1, 3, 5)^ 47fl $)**3. S^H]^ 27l) Ztf- ^ v^^o] Q^-Q Tj- 

01 d]o]^l- cqs^^ 7l^^, -g- ^-^S] 7]^^ AfAVc] 8£jlAi;E, 4^. 47B ell^S. fi^S)^ J^-l-H-I: 

%o) {-7, -5, 5, 7} £^ {-7. -3, 3, 7}H ^^^) 7 o vo] OlolBll- t\3.^^ 7l#^ ^ oj.^. °1 

^ ^^^l "tl^§ zl!-({-5. -3, 1, 7} £^ {-7, -1, 3, 5})-°3. nH3g£]^ 7 0 vo] 01o1e)s. 
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-S3!i*ei i 0-2004-0063779 
3 3. « 4# nfl3§ ^#(c4]dfc.o1 {-7, -5, 5; 7} Sife {-7, -3, 3, 7})Jftl ;s g5M 7 o vo] elM€|* €\ 

<^7lAi, 3^ ^ 7l^^^s.°J £-Bm 414 ^§s.<a ^ <4|'» »>*r °l€eM*l(i 

907)fe 7 G Vo1 cflolEl 71^5. ^Al A] Jiofl tflsj) ol^el-ol^* ^*g?t-tK ^olEl ^ e) S\ o] o> 

§ cflol^7} cJlol^, ^ofl 14s. Bfl^g zil-({-5. -3. 1, 7} {-7. -1, 3, 5})-°3. ^fl^sl^ Tj-o] 
t||o1e) 13 4f "fljg jf(o|t -i-o^ {- 7i -5, 5, 7} £fe {-7, -3, 3, 7})J2-5. #0] f> 

^017.] Sj-o] 7 >^*V ^22.7} 5.3^ ^ ^r}. «HjV cflolB^ Ai^ofl cfl^fe ^sflel ^-^4 *M {-7, -5, -3, -1, 1, 3. 
5, 7)3) 8 efl«aofl tfltfl a]s: Sfl^ t^sH, 7 o vo] ^H^l tfl^^fe £ n}«L. nflsg ^#({-5, -3. 1. 7} 

3E.fe {-7, -1, 3, 5» ^ sm-si ni-s] 4 sqin <£4 sit* ^ 4711 ^ts. a^s^ a#< 

#<H {-7, -5. 5, 7} SL^r {-7, -3, 3, 7}) o]± ZL^-3\ 4 tfl*B 4] 4 2)11* *r -R- 

4^4 Ifali ^ac-i(i909)^ <g<£ cflsiH^ &qs£\ ^^-s)- §oj <_ 7i - 5> _ 3> _ lt 1, 3, 5> 7}°} 

8 HM<>\) tt«| S^^^ 3iEL^* 4^*^. Tj-o] cqolEi 4>Aofl tfl*Hfc £ ^^o)l n*-45- "fl^ n*({-5, -3, 1, 7} 
{-7, -1, 3, 5» ^ o]± -s\^2\ =l^-s] 4 e$>§°fl tfl*B 2=^3^ c] 3*3*^14 r|^. 47H eflfs. nf( 
<4I* •l-'H {-7. -5. 5, 7} 21 {-7. -3, 3, 7}) f= 4 s)l€°fl tfl*fl e^b]^ tta^ *r Sl^. 

£19»1] ^-1-1(1901), IF ^3 ^ 3*71(1903), NTSC ^^(1905), ^0}^ cjo]^^iH(1911), RS cla 

cl(1915) ?S *7] ^ Bfol^i ^ l-^-(192D* S.2S1 *M(201). IF $ 3#7)(203), NTSC ^7] ^e|(205). 
cflolBi 3?!el2lHK211), RS ^sc-1(213) ^ *7) * ^.o^ 4^ 1-^.(215)^ §^^r 

^^•*1(1900H^ «*l-8-^|fe {-5, -3, 1, 7} E^r {-7, -1, 3, 5}^ 4 sfl^ ^ 0 1^ #^^^I(400H^ 
<>l*^fe 4 efl>g 7 o vo] nflolE] aIJ:^ ^°\] 3]^t^. 

^H. ^-7] T^^c-1(i923)fe uflo)^ H^l<a^ ^n^Es. ^Alsj-a} ofl (reserved) ^^^1 91^ ^91 

^€*"^ ^<H-¥-(1925)S. ^«rt^. 

£20^ 3119S1 ^]<H^-# M-Bj-xflfe ^M) £^]€ «>4 ^o} ^11<H^-(1925)^ ^1°]^ ^p- 

£ fjfln ^^7)(2001), cflo]El ?lElelBl(2003), JE^s}^ °1e] e) ^(2005), ^1^ «l3)(2007) U ^1^ °ltV7](2009) 

^^•/^■ol Eflol^ 1-Hfln -18^71(2001)^ «E *7] tl^c-l(i923)S.^-El ^ai^V 7 6 voi ^o]^ 4^ j§^.# 
°1 -§-*V^ 7 0 voi cfl ol El ^Sfl n» ^ ^ ^rf. 

7 0 vo] cllol&j c-flolB] <?I^5l^(2003) ^ S^Bli ?lHlelHl(2005Hl7.-l z}4 W)E OojBl ?1b1 

3*8 ^ ATSC A/53°11 S^slri °lElal« 0 iol ^^^o] ol^e|.ol 7^(1907) ^ S^e)^ cl^cl(1909)S. 

Cf. -t-^l^^l(400)S^-Bl Cl)olEl H^l^^l i^"^ 7 0 V0] $]o}Ti\ ^EflZlfe O]ol cflolE) °lBl5l«J ^ E^^^ 

<?lElel»S s)<H Sife4>H})ol7l nfl.g-ofl oi^^oi^(i907) ^ S«SI^ ^^(1909)^ OHe} oj&lsla,) ^ S^e)>. 
oleiel^^ 7 0 V01 t-HolEl f!(at 7l^S. ol^^oHl «J H^Hl^ cis^* 

Xl°£ Bl2l(2007)^ <atV7 0 V0] cflolEl S-n=L ^^ 7l(2 001)oll 2l«fl A|Aj^ 7 0 Vol $] 0 )z\ ^ZL^ 

E^el>. cl^iDl(l909) S cflolBl clo]Elelal(l911)ol)A-l nfl o] e)« ^ a) fl-ofl nj-sf ^-fl^-fe jL^*|-<^ 7j- 

o] oio]el * Efl^i* sfl^J i D iEl/7 0 Vo] clo]Blel^(i9i3)s. ^^^4. SE^-, ^1^ ^^1(2007)^ 3L*3/#?1 nl 
<?]Elel^(i9i3)oilAi ^]olEl* ^el^-ofl «^«|.^ xl<g^. 7< J-o] q)o)e] *Efln* ^0^ c1^b>o}^( 

1917), <33El«^A|(igig) US ^1^ ^^71(2009)3. zj-zj- 

^^71(2009)^ ^19! «l2l(2007)S.-?-El ^^J i^^/7j-oi c|^1e?s^m1(1913)"1|^ 7 J-?I eJM3* ^e) 

«eQ ^^«J-fe 0J«V dlo}EloJl tfl^- ^o4ol J13^^ 7j-o] #2fl^L ^ ^7l c| SC-l(1923)S.^-El ^Aj^V 

7J-01 ^ojE) iB^i 4^ ol-g-^M 7 0 vol cflolEl afl^isl xl<g aItV^- 05 ^]olEl cJ«clo>ol^(igi7)S # 

^^4. tflolB] c)«.c)nH^i(1917)fe cfl ol H^oisl ^= *7l (field sync) -tU^l *7ls)ol cl«Djn>ol^* 
sl-Jl, *7l nlScl(1923)S.Y^ T-tl* ^°1b1 sfl^J 4^ ^Ji<»flfe OM^I «afl^<ifl^ 7 j-o] u-ijoiEl aj^s^ 
fl*H tH«- s Sa.7> a^s)oi jfltj.. nelM-, sfl^ i D j?El/7^t! cl?]ElHlHl(l9l3)o)lA-ife 7J-0J ^o}e] sfl^o)) cfl^j)^^- 
^oIh] ^e)7V sl^ s.§i 7J-0] cloielelHl(2103, J£21 5 £22 ^S^H^ ^-^e]^ cjoiE)al^ 5£^it ^o] 
°1e1 cfl*8 SJ^S ^£^1 ^1^# o>7l*ltl^. ^1^ "3^71(2009)^ 7 o v ?l tflol^ sfl^H tfl^ ^1^# a.^^ 

71 3*11, 7 0 Vo] cflolEl Bj^ 4^ U 7 c Vo] rflolE] f-SflZL-I- 7^5. 7 0 Vo) cfl o] E) Sfl ^ o|) nfl $ ^ <g ^ 

^M°l ^l°l£l c}«DlnW*|(i9i7)3. cflol&l iq«c)nH«l(1917)fe ^r^it> #efl^i ^ 7 0 Voi 

^013 su^ofl x)^ a)7_v^. 712,3. 01°!^ 3(51 S #?! ^l 0 ! 5 ! ^^^l tfl^H ^«cj»H^# °»1 
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1 S'.'H^oH 10-2004-0C63779 

^o] i o>2* o_J«> Dflol^k^lofl tflftfl C|^i:1o>ol^^. o]f., ZL^^- El^cW°13M ^«fi 5) <>) <=>> *}* 

cfl°HH ail5* *%!#*1«Ha^,+ 1^*12. iL\£ 3fl5<>l 6}^54- k(k < n)^a«4s. jua^ 7 J-°J 3Hei 

-35*! -r 214. ti* «3! 0 l6i Jfl9T«fl cflt* #'3 «*»l<sl *jo4o] § oj^-t- ±83 i^el^ol c|o1e|b]u](1 

913HH€2fl^ 3fl^o.S. 3-«*r*3l -$?1* 5L«-^7l nfl-g-olcf. tflolel tq«3«r°l*l(1917)te- o] 

£21* £1921 3fl5 i^B]/> 0 Vol ^olEis)^^. ufEt-lfl^- £.22* £212j #?] tflo]E] C]o]B|Hl^ 

« i+E}i41fe 7l^£a*l £5°fl £A]2g ^-43^*1(400)^1 ?1 3 3*1/2115 3.^8^(407) -g-^ S>tfl£)^ =-*h§- 
^tltf. ^, ^o]El 3 <?] El 21*1(1911)3.*^ <y^^ 7 Q Vol 4^e(207 ar©l = )«fl i^-s]^ RS 382) 

E) u r ©l=(20 «}o]s)2l- «V°lH(3 m>°1S)» *MaH ?HL $)°)^7\ i^-sH Si* 7 o v ?l *M«1 ssfi^ij- sj) 
5!* -fl^*^. 9711 2fl5K9 x 207 «>clS)2l cfto]^ ^|a^S7} S|J51 3L*SeK201 1)3. <S33^ 2. 

38^(2011)* sga. tflolels. ^€ 4711 Tj-o} enolEl ofl^S). ^ HH^S. ^€ 5711 \g 2115* #3^4. ^-§-.2.3., 

m°13 3°]slelal(2103)* 3115! 3E*?El (201 1)3*3 <83S|fc #6] ^o]^ s||5* «}ols ^ s ^s^r 
t\*mBW-& ^*B*M ^3*3*1(2105)3. ^*^3-. ^Sl^li *M8«HH 3fl5 

* NKnull) 2115* »lalai ^a. 385°fl 3$13iNU* **8^3. ^5* 

3#3-83s. * *i<s* 52*3-. 

^3*34^ <aB> cqolE) 2fl^l $ cflolEl rs 3313(1915)3 #*€3. RS 333(1915)* 3 2H5°fl 

cflsfl RS tl3^*H 33 3 3*2!33- 0 13(1917)3 3^3. 

33 £19* tfafc^'S, 3^3*33(1919)* 333 Sjg ^ 7j-o} Bflolel Kg^* 7j-o] cflolE] #EllrL^l i^-a> 

cl^El#a>>a5>^ 188 *l-°)H2l MPEG^€ 7>^-^- sfl^JLS. ^1 cflol^ 0.3. 

o]*gQo)q (1907)0)1 *a?-oH(sUcer)a "S^^ ^lfil £fe S2JM^«i (trace back)^l <8(0)tl H^e)^ 

clacj 1-°1 a>^-^ ^ 5^4. <>l*^ol^l(1907)fe >lH-¥-(1925)S.^-El ^5)^-, «1S $\o]t^ oi^3j*8 ^ AT 

SC A/53°fl 4* H^el^ Slelel«o 1o l ^r^€ 01°1e1 #Efln# 7liS ^ ^^^1 tfl^l ol«^o]^j^. 

4. cfloltl Ajioii cflsflAi^ ^Eflal 3^2}- §ol {-7, -5, -3, -i, i, 3, 5, 7)2} 8 sfl^ofl cflSf) <0 a. ^ 

s>^, 7 <}-t! tflol&l xi^ofl cfl«J)A^ {-5, -3, i, 7} gcfe. {-7, -i, 3, 5}sl 4 sfl tfl*H 4131 Efl't* ^, 

7<}?] tfloiel Ai^ofl cflsf|^^ °l^e>ol^ (1907)21 ^ 7^1^ 7S4H °l-§-5)^- Ai^ecision data)S.A-l {-5, -3, 

1. 7) £^ {-7. -1. 3. 5)21 4 4« 4lS7> o]-g-^nf. ofl* f-ol, o}^s}-ol^|(i907HH a>^-s)^. e^eli qac^ 

Tj-o] c .)]o1e) ai^o^i cfl*D ^eflaj 8 3M°ll 7ls^ -^-^s. cflAi 4 ^] ^ojj 7]^^ ^g|| S .ofl 4^ xj^ gj)^ 

. ^ #01 iflol^ofl cB*S^ <a^¥- ^l^s}^ -Hi ^"t* *^§>7l «41«-«fl ?§%® US. efl^t °1 7V^-b>4. ^ 

4131 Silt ol^^ol^Sl 4^ ^7>Al?l7) nfl^-o)) £^&| S^oflAi 7^0] cflolEl^ ««. <ga]. ^ o] 

El ofl cflSflAi^ -A] v+Bl-^i ^ Sit?.. 

Stel>: clsc-l(1909)^- ATSC A/53 Steli ^r£. SiJl, °1 ^ 4 °1 ^1(1 907)^1^1 x>-§-^ 

^ Si^ S^eli tq^c-lfif -frAV^j-Tfl, <g«V tH1°1e1 Ai^oj) dl«))A^ ^eH2) ^4.4 ^-o] {-7, -5, -3, -1, i, 3, 5, 7} 
21 8 elllSo)] ta«B H^sl^ tla'g-a- t^^, 7 c v ?] Ajjrofi ^s{|a-i^ {- 5> -3, i, 7} £^ {-7, -i, 3, 5)3) 4 

eH^ofl cflsfl m^al^ cl^^-i- ^, S^sl^ t|ac1(i909)fe Tj-o] g]|o]e) Aj^ofl cflsfl a^sl 8 

cflA] 4 aH«to)i 7l^^ -^EflioJl t^e} s^ei^ t\^^- ^^j^4. 

7«3-?I cllolElofl cfl*(|A^ <a«- Tll^ol E^si^ rls^# ^^^-7] rq&of\ %1Mt B^el^ cl^xgoi 7 }±-s\ 

4. £23* ^2fl2l 8 ell'gofl 71^:^: ^^iom, £24* * ^^2] ^^Al^oj) {-7, -1, 3, 5}°} 4 Bfl^ofl 7la 

^ Aj-gflS.C.14. £^cHl £A]^ W><4 ^-Ol, #2fl°l 8 efl»S<Hl 712:^ ^Efli^l 4^^, ^-f-i" ^^*>* ^-^ofl^ ^Tfl 

Aj-Bfl7V00'ol * ^ Si* ^** o]^ 'OO'^lAi {-7}, {l}«a ^* % °]^. &n7\ {-3}, {5}*?1 ^*S. 

#47fl2l ^*o)cJ-. «V^, £ ^-tg2l <a4JAl^2l 4 eH^^l 71^^; Aj-EJlS.^ 43^, 4J * * A l^*>* «7fl 
^E<17V 'OO'OI 1 ^ 21* ^** °l?i ^Efl7> 'OO'^Ai {-7}°1 ^* ^ O]^ Aj.Efl 7 } MO-oflA-l { 5 }Ol ^ 27ll2l 

^*°14. * ^21 ^AjAl^)2l. £o) Tj-Ol CflolEjoU tfl*HA^ ^« ^^oj E^^^ C]S^* ^fl«T?fl 3 « 

S^el^ clS^ *^°11 ^-i- D l^l* X>* 71 el (free distance)7f Tl^lTfl ^cf. 

* ^21 o^^aHHI ATSC A/53 1ft 4^* 8-VSB ^^!^-*l* 6flol6J Bfl5* ^Ai^v ^ oioBj^ 

cfloiei 287,1-2- ^ S8510.S. ^el^-As.-^ ^aS^-g- ^^tH ^cf. 

£25^- "4^ 7}-2-a]o> #-g-(AWGN) «-^oJlAi f,^^ 4-VSB f-Al a^^ji}. ^. «vt|ch1 4* 4-VSB »a] a]^ 
121 ajm. jg^. ^^(energy/symbol)* «li2?!r ^SJHS^, ^2«2l {-7, -5, 5, 7} 4-VSB 7l#(^-^)4 * 

<^^Aloil(BflA«)S. UlS^V HeflHolc}.. £^cHl £A)^ ZLSflHS) 7>S.^-* E-HolEl afl 5 ofl *^S)* 7 o V ?l ^1 °1 ^ 

311521 «!*(%)* 4BmU -HlS.^* -SI- ^^(energy/symbol)* ^Ef^r}. f^Hfl2l {-7, -5, 5, 7} 4-VSB 7) 

# OJl n}S^ «a«> rflolE] 5fl5lofl *^5]fe 7 0 VO] 4|olE| 31)521 «l*(%)ol AV^ Aj ^ 3g § ^ ^ o] ^7>5>J1 
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S?Hs§! 5Q-2004-0C63779 

q^a^H ttj-a^ sg-g. ^ o] 21 energy/symbol^, u(-^ufl^ ^ ^Sf7l 

3* ^^°] ^efls) 8-VSB 'g-^^ ;g ^4 ^^M-. 

°R Vo M -g- <S*H 5 $-»Ma si^l ^s)fe ?M o>q s> ^ <g-tg 7l# ^ A pg.o. ^ 

14^.1 ig*) ifloflA-} 7}X] «i«g ^ ^^o] 7 >^}Cffe ^o] £ ^o] 4tZ\±r 7)i -f-^ 

*]Al-§- 7}^ 7H )7l l OI^A] ^BJjSfCf ^ ^Ol^-. 



°1^H1*1 4 V ^-S- «V2}- ^-o], M. t^oil 143^, 8-VSB 1M* ^ ^ 4-VSB H o v ^* # 

HH^xr c-fl o] ^ ofl tfl£ ^Al A^Jg-s. %tAj-A]^ T0V1- "L^Al?}^. SNR-i: 141 3^4. 



(57) U^&l d J*i 
1. 

SI'S »*M3 iH|i Oj a OJ^^CJ-; 

AJ7] c-l]o]Bl„iS^ofl $}°}^7} ^7} mi t4°]^7\ {-5. -3, 1. 7} ^ {-7. -1, 3, 5}2].-47fl sfl 

a} 7] 'JlS^^^sl #^ Aijrofl VSB ^r^^ VSB ^ ©.5. €^§>^ VSB ^-tl^ 

-§• i^s>^ a] j: Al^j. 

^T 1 * 2. 

3*1 ^ Aij: 3^ A]^ai 

Aj-7] D^lolBi 0]ol^7> ^-fofl ^7] <^a]- d]olB]7> {-7. -5, -3, -1. 1. 3, 5, 7}°fl n|3g£] £ 



s 
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gJH^SH 10-2004-0063779 
A> 7 ) zl)o]n] i.Edoi| Ah- ^jg. cflol^l: 2H1S(X , '. X 2 ') ^fl^^4l*W 2«lS(X i , X 2 )S. 5.^8 

2«1S(X i . X 2 )S. £«s)^r 43*°il 7]^S^ 3 alH(Z 2 , Z j , Z o )S. ±3 3115 ^ 

$ efl^o] c-flolBi Al-i-^ t^^Hr St3^ °j3Ci 

5. 

-*7l H^^^ ?15I^7> ai4 £o] {- 5; -3, i, 7}o} 47l ) - i£ Tj-o] 3)01^ 4j.g-.i- ^as> 
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<^7]Ai, z o *^ Z o ^a^. 
At 1 "* 6. 

4M oliStife 

-iM 5.^2]^ ?]Sci7)- 4-g-Sj 3.22* {-7, -1, 3, 5}£) 4?H aq^ ^ & Sfltsl #o] 3)013 #atr> 

51^ Z o oil i Soil 7li*M 4>7l ^Ji CII0I3 UlSCX ! ')» ^71 4J* «lS(X , )SL oJS^SR^ 

3*111 Ajj- Al^Efl. 
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°$7)*\,Z o *^ Z 0 ^l^ii'S- 
7. 

7 0 >o] c^oie] s||5^ o}*,^ c^o.^ ^^loJl ^ 

t 

RPI = 312/NRP 
RPP=floor(RPI x r) 

<S, NRPfe -8-71 3*11 a]Jl £^ Al^^^Ai #^5)^ dH^ nsflo} ^ ^- 7 ] 7j-?i ^o]^ 2^2} 7fl^(Number of 
Robust data Packet), RPIfe sfl^i^ ^(Robust data Packet Interval), RPP^ -#7] ^}o)b\ 

sfl^io) (Robust data Packet Position), floor(*)fe ^ «a-th r£ 0 ~ NRPs} <ya} v+e}-^. 

3^*8-8. 

^•71 ^^^^ 

■$7] 7 0 vo] tH1o1e17> cfl^g^ nl-jo S A^ {_ 5i -3, i, 7} ^ (-7, -i, 3, 5 }o] 2 7fl ^Lf- ^ nft 301*1 

9. 

3*ltl ^ v ah^a oj^«v fe <y^^^; 

^-7} cflolel ^S^oH 7 J"?lc)]o]^7> ^0.0)1 aV 7 ] 7 o vo] d)ol^7} {-5, "3, 1, 7} ^ {-7, -1, 3, 5}S] 47fl ^l«g 

3. a^Sl^" 271) Ilf f> <^ Ztf-ofl ufl^gSlS^ ^71 7 0 V0] tf| *fl °]iB^-§- ^ll?]^^ 

.^7) 7J-0] E)lol^7} 4 V 7l 27fl Hi- °133 47fl 3)^5. S^S)^ ^f-ofl ^S)^ #7} W tf] °] &) °1| cfl.Sfl 

«7l ^01^0)^5 a,]^ =,^,2 * ^^oj^tg^ct ^ sh4ofl ^3 .2.3. ^^sj-71 ^^r -a^^: ^ 

4 v 7l ^Il?j2^^r^ * ^]2°!s^^cj ^ Ai^ofl cflsj) VSB «2t ^*f*r°} VSB ^ 

S *)**r£r VSB ^^r^ 
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^T"*J- 10. 

11. 

^io*<hi sa<n-H. 

-8-71 fllolB) il^ TjflolEl7> <S«£ c)|o)^7> {-7, "5, -3, -1, 1. 3, 5, 7}<H| I^SlE 

12. 

is«« 

#7) CflolE) ^ESJofl 7 0 V0] CilolE]7> ^-f <H) Aj. 7 ) 7 0 Vo] ^o]&l7> {-5, "3. 1. 7} $ {-7, -1, 3, 5)2) 47fl 24) 

#7] #3 Al^ofl cfltfl VSB *r3}SH #7l ^xj^Als #^3}^ VSB ^aj-cj 

-§- S^-s>JL, 

■#71 ^Al^-^7]- ^-^tb Ajjr-i. ^a]b}o^ 7l*]EflSj ££.3. ^Aj^A]^; 

#7] 27fl af f> ^-7] *-4l**i7M>*«Hs 7la*M 7 0 vo] tflo)Els] Aljr efl-g# #^5}-^- o]^ 

#7] 27fl ZLl- # -$7] ^Al^-^7]- Af^-^fe af^ 7l±«H #7l o] .fiii*^ 7 C >- 

13. 
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* 13**11 8)1 °H. 

tflolB] ^ofl <^a}- 4o|e)7} ^t^I 4 v 7l <S«V dH^)- {-7, -.5, -3, -1, 1, 3. 5. 7}°fl °fl^5)i 

^71 {-7, -5, -3, -1, 1, 3, 5, 7H] 7la«H <a«V a} J-. 31>§* t^sH, 

>8-7l {-7, -5. -3, -1. 1. 3, 5, 7><H] 7)i*H "#7] °1 4 L ^^-S.-r- 3 <g<fr HM^*- £13^ 3^ 

*}fe 

15. 

^71 g)]o1e| il^oj 5L^«H safe 3M^# 2«1S(X , ', X 2 ') ##3. 4^*M 2«1S(X i.X 2 )3. 
5)fe Ajl-S olS^SRr 7 D v^. oisc^; ^ 

>SM 2*lH(X i , X 2 )£ ^ofl 7li*W 3«l5.(Z 2 , Z x , Z 0 )S &«5)fe &3 3)1 * 

16. 

^7) %n °j3cit 

-^71 e^e}^ °1M*\7} nf*s) S-ol {-5, -3, 1. 7}£} 47)) sfl^ ^ ^ 3l«§3l Jg-ol q]o}^ 4j-g--§- #sjs} 
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^T 1 ^ 17. 

#7] H^B^ ^^^71- ch§-£] £4sq- {-7, -1. 3, 5}£] 47fl 311 ^ ^ #©1 #^5> 
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°47H, z 0 *fe Z o <41^-&°J. 
18. 

#71 Cl^l °§Aj- t-flo]^ iS|ofl Aj. 7 l <g^V * ^7) 7 0 V0] cflo)el7]- s£ 7 ] o^^o. 

A>7l #0] 0)ojE| 3j|^o} cq*)i=. r}..g.o} ^^-Al 2 ofl ^ ^3}S]^ 
C^Hg A]Jr A^tn. 

RPI = 312/NW 
RPP=floor(RPI x r) 
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<tt, NRP-& #7l <£##*HH HI #7l #<?] cflo]^ 7l)^(Number of Robust data P 

acket), RPIfe #7l #<?] cflo] e| 3^ s) #3 (Robust data Packet Interval), RPPtt #7] cflol^ sfi^el 3*1(R 

ubusc data Packet Position). flooK*)^ OWS ^# «=3-i>. r£- 0 - NRP£| ^ -f-1 '-l^f'-A'. 

^T 2 -^- 19. 

#71 °152^^£ 

#71 7 0 voi t floiBl7> cfl^^ afo^ {-5, -3, i, 7} % {-7, -i, 3, 5}°! 27fl n-f- f- <Hi= -M-fr^ sjo}*! 

20. 

#7l oja'g^ 

#71 «a^^^2l ^l£°11 cflSfl nflolE) «Cln>ol^* *Hr 3] £| «ti)o>o]^|; 

$■7] tflolBl ^d!d>o1x1^ ^.aa a1 j-ofl tflsfi RSCReed Solomon) °l^^^r <r*gs|-Tr RS <?]:£cl; 

#71 RS <aSCl2l #^ A]jL ^ Tj-Ol cflolBH tfltiH ol^ElWj-i: ^«S^ 7 0 V0] fflolEl al^-ol] ff^e)- 7 C 1-°1 $}o] 

El 3fl^^.S. 7H^§>^ Tj-ol OJEISIHI/Si]^ i^El; ^ 

#71 7 0 V0] ol El 21 Hi /Sf] 53 5L^El2l #^ AlJrofl Cfl^ ^o]^ o] ^ e) ^1 ^- ^ ^ tfl o) ^ olE^a! 

# cl i^-*Rr c^l* #:£ Ai^Efl. 

St 1 * 21. 

*ll 20^-°)l SZ<H^, 

#71 cls^^^ 

#71 E^Hl^clS^^^^-S.-¥-Bl #«33tt #i°H ^He} cl<?lElSl l S* =T^«Hr tflolEl Clolelslul; 

^•71 ^C-lE) tq^lElBlBl^El # 7J-0] ^ ^ «H] tflsfl JgjS. ^©l^S. ^-#£ 7^0] cfl B\ 3fl ^1 O.5. 

^#*}ol #71 *fl^>g^ #o] Oo]^ s^ofl cflsfl dlolel ^olElelaj^. ^SgS]-fe Sj)^ i^E^o] cl <?} ^ 2} «1 ; 

#7l sfl^i s^b!/7 0 vo] nioiElelBlel #3 #3:o)l. cfl«il RS 1=1^* RS ^3.^; 

#7l RS ClSPlSl #3 #31 °11 tfl*!) 31°lEl cl^C-l D >ol^^. ^^)^^ cflolBl Cl^C^>ol7^; ^ 
#71 fflolEl q^C-l^olX-1^ Al^ojJ ^ nl^El«^!#* Cl'gEl^ajA^ 

^ W 22. 

J«21SMI SlolT-i, 

#71 ^#^1^ 

#7l ^-^!^#^^2l #^ #S^1 S^Hjol ol^ 7 c Vo] djolBl ^ ^^.ofl 71^^ #°1 tfl ol Bl » ^-o}t ^ 

70^ >H1°1^ feflnf ^§#5>^ 7 0 vo] b!)o1e1 ^#7); * 

^71 cfloiBl ci<?]EielBloii^ clME-if- ^e)^-o)i nj-aj. ^^s}-^ ^1 <3-§- jibI^ #71 7^ o] ^01^ fjlaf #71 n 



- 24 - 



% 3L*kW 7 i9i =1 ■?! *H 3 ^ a 3^}^ *1 "3^ 3 

$W 23. 

#7l *l<S«l2lfe 
« #7l d)olEl c^^cio}o]x-ls £^SHr 

^T 1 * 24. 

*123#<H1 

#?1 4*11 <g# cflolEl ilSoj # 7 ] <gaV cflol&| ^ #7l Tj-o] nflol^7V i#^l 3^<Hl #7l ^#7j.*]i=, 

#7l *l<£«l:5lJL«-tH <r#*Kn. #7] 7 0 >ol cflo)^ ^Als><^ #71 <a«V Eflo]&Ml cfi^ #?] 7.]^ 

*l?i# <3#*M #71 CflolEl Cl^Cln>ol7.-lS £^Hr *l<?i<3#7l 

» c-1 i^-*!^ 4*11 #3- *# ^li'i. 

t\*W #X ^^^^1 ololA-l, 

«£##*1: * 
^r##*l 

#7] ^#71^ 

ci^ii «§# nH4 ^s=3-g- <y^-b <a^3r; 

#71 tflolBl ^EBJofl 7 0 Vol c1 )olBl7> ifl-Jg ^-?-ofl #71 Tj-ol C flo)El7> {-5. "3. 1, 7} ^ {-7, -1. 3, 5}sl 47H 

5. 27fl ZL& ^ sl-l^Sl a-f-°fl ^7] 7 0 V0] Cflolel^ cflsfl °l3*g^ ^^fe 1 <?] 3^ =T # 

#7l Tj-O] Ello)El7l- #7l 27fl ZL# o) S] S] 4 7fl aflfS. ^SjS^ #7] Tj-O] cfl o] ofl cflgfl ol^tg 

. #71 7j-o]c)]olEl.I- #71 ^ll^S^^ ^ mUS.^^ ^ Sm-^l ^«!3.2-S. ^^«l7l ^eS^cJ; ^ 

#7l afll?]^^ 5 7)12?!^ ^ f= ©1M-21 #3 #3L°fl cfltsfl VSB ^<aH #7l ^##7)5. £ 

*«1^ VSB ^#^r^ 

#7l ^##7]^ 

#7) ^##7l7> 7l^^#5:» 7l7icfl« Al^Jg. ^ € A]7l^ ^-A]-^; 

{-5, -3, 1. 7} ^ {-7, -1, 3, 5}£] 47H ell^S 27fl af ^ #7] 2?W 3f ol^lsl 47fl SUfS. ^ 
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. {-5, -3. i, 7} {-7, -i. 3. 5)9] 471] £)]>tii S^s}^- 27H Zlf- ^ -#/) 2/lj cjsja] 47H elj 'fSL i££lsl^ ZL 

-g- i% v *>fe -tli 
St 1 * 26. 

St 1 * 27. 

^7i 5^ ^i2°is'3^^ 

^71 cflolBl ^ <£*y iH)o]e17> Tj^ofl ^7} cllole)7l- {-7. -5, -3. -1. 1, 3. 5. 7}°fl nfl^s^ 

* 4V 7 ) oJa> ^olE] o)l rflSfi ^^1^3., ...... 

«7| ^^<&* 

$7] CHOIRS. A} 7] ^ *1]2?]£2^# ^ ^^-H) "33*1^1, 

^7} {-7, -5, -3. -1, 1. 3, 5. 7H1 7liSH ^]°lElsl Ai^ e)]^^- j^sM, 
^71 H^^^^^^=r^-a- 

#7j {-7, -5, -3, -1. 1, 3, 5. 7}°)| 7)2i5M ol^e)-oHi^o.s.^-El <i«V ^o]e)« s^e)^ ^3.^ 

St 1 * 28. 

VSB Al^tflol ^sV^ t\X\^ <^v ^°1^7> 5L«-^ 7]7icfl^ aj^s Strife- ^aj-a) 

{-5, -3, 1, 7} % i-7, -1. 3. 5}2] 47fl 271) JZf- f> ^ S>i4^ J2#°1] nfl^gsH gjfe #°] 

AJ7I T^IH cgAl- cflol^oll i^V^ ^0.0)] j£ 7 ] 2711 ^ #7l VSB 3* ^ A E Jo] Aj-g-Sj-^. o] x. t\^S] ZL 

^7} 271) Hi- ^ aV 7 1 VSB Al^^ol A}-g-s>^ 31-cHl 7l2:5M #71 °}^°) $*TT£°.S.*f*\ # 
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» cl*l 1 ^a] -^g. ^ 

a<M <g A o v 

C^jlt A]J- ^Al Al^Efl. 

30. 

»129-% v ofl SZ^-M. 

1M VSB a1^6|o] a>-§-3).^ {-7. -5, -3. -1, 1, 3. 5, 7H 7l^«V<^ ^ ^o]^^ aJJt. ^s)-^, 
Aj-7l E^eliiq^^^^: 

Aj-71 VSB A|^i|ol AV^-^ {-7, -5, -3, -1, 1, 3, 5, 7}°ll 7]^^ ^7} °l^e}°l^#.£.S-*f ^ 

t^lt A]^ ^Al 

VSB A]^e|o} ^i^s>fe t)*m <gAj- tflolB^V Aj^-i- ^a1s><3 7j*|tfl2? a] jr^. .£:&Al ^ -?-a!^a1 

{-5, -3, 1, 7} 5 {-7. -1. 3, 5)2] 4711 Efl'gS. X«5)^r 2?fl af * a o v 7 | 2 7)1 Hi- oia]o} 47l) efl^jg. £ig£|^ =1 
f-°fl afl^^M 51^ 7 o V, ?l ^°1^|7} Aj. 7 ] c^ig ^Aj- ^|olBiofl ^71 ^.f- # VSB Al^^lo] 

Aj-7] 3# # Aj- 7l VSB ^ A]i^o] AV-§-SV^ nl-oll 7l2,sr> Aj- 7l ol ^o] 3 ^o_S. 

7 0 voi dioieii- s^a)^ z)3.^z\>e St^^s^^a-; ^ 

» i% V «V^ A} Jr. Al^Efl. 

32. 

t)*}% Aljr ^Al A}-h^. 

3 W 33. 

*1]321H) 54<H^, 

a>7) VSB 3* A]^^ol Af-g^^ {-7, -5, -3, -1, 1, 3, 5, 7H 7]st?>\d\ <gav dlol^sl Ais 3).g-g. ^s}-^, 



- 27 - 



:>'A m Si 1 C— 2004-0063779 



-2 7] S^gel^a.^^ 



^71 VSB *l-$-S|-fc (-7, -5, -3, -1. 1, 3, 5, 7H1 7j i £S}cz| °1 ^ n-'rr^-S-^t) <& 



<H± ^ 



Ell 



^^•■^j- 34. 

13 *W ^^-i- <a^^-fe ^ili^l; 

#7] C)]o)El #o] c-Ho]^7> af^ Tj-fofl ^-71 rflol^TV {-5, -3. 1, 7} S {"7. -1. 3, 5}2] 47B 5)1 

•gS. i^Sl^ 27fl af * Zi-l-ofl nflig£|S.J* -8-71 djol^ofl tfl«f) o] 2 ^^- *fl2#7fl; ^ 

^7l ^]2^sl cfl*H VSB £S* ^^&><^ VSB <=r-d a] ^0.3. ^*>^ ^13^^1 

1- i^fe t^IH a]^ 3^ « o >^ 

3^ 35. 

*I1341M1 Si^^i, 

#7] tq^)^ cflolE] iS^^ 

3*1^ AlJ: « C V^. 
3t l '$ 36. 

^35*j-°fl ja<H^. 

-»7l >fl 2^7)1 ^ 

a} 7 1 DflolB) ^°il <a«}- tfl6l^7> 5.^1 ^-f cH] #7j cflolE]7> {-7, -5, -3, -1, 1, 3. 5, 7H nfl^gSlS. 

t\7.}*l Alj; ^ 

3^ 37. 

#7) 423*|^ 

#71 H)o}^ ^S^ofl £«-sM o}^ 3 ji cflol^l- 2als (x ! X 2 0 ^SL ^aIbH 2«lS(X x . X 2 )3. SE« 
cflolEl Aj^jg. o]^^*}^ ^121^74): g 

#7l 2*1H(X j , X 2 )S. 0]olEl Aj^-ol] 7l2:e>^ 3«l£(Z 2 . Z j . Z o ^# B)lt * <H i= 

$ 31>t°l cflolEl #•£■§- #^*>fe^22^7fl 
* 5L«-*>^ t^ll* AjiL « 0 vig. 

^ 38. 

*))37%M1 5Si°H. 

#71 *fl2n2*lte 
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■$7] 422^)^1 SlSfl =G £°] {"5, -3, 1. 7}2\ 47fl l]M ^ o] i^^fl^o} 7jo] tflol^ #^S> 

c^^l^ ^ij: «>^. 
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<^7H, z 0 *^z 0 «i*st«. 

<*7l *I]22#3H ^*fl ^64 {-7, -1, 3, 5)2] 47fl a))«g f' ^ efl^s] #ol ^ o1 ^ 
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40. 
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3 *] ^ £3. -f-t! W ofl °Xo] 9 

^7)^ t-)]olEl iSSi- ^11^;^; 

<$7] c-flole] ofl 7j-o] d]olEl7} ^4-°fl ^7) c flolEi7> {-5, -3, 1, 7} 3? {-7, -1, 3, 5}^ 4?fl efl 

>gS 5^5]^- 2711 ^f- ^ ol- *m-2] afi ufl^SjSS- Aj- 7 ] 7 0 Vo] OHeHI cflsfl °]ia^-§- ^^§>^ X^X]; * 

*7l ^12^^121 ^4 Aijrofl cflsfl VSB 3^«Hr ^13^^1 

#7] ^1^71]^ 

^-71 27H nf ^ ^- 7 1 ^AlcfTlHlAi A}-g-^ ^u).oJ ^ofl 712, f^o} #o] dH^S] Ajjr efl^f^- J&^afrfe *fl5 

#711; 

#7) 27fl nf- ^ ^-71 ^*!£7iHH a).^-^ «}.t4si zif-^l 712,^ ^7] n]5^n^\ 14 cflolsi 

-#7) ^)16^:^S1 l^Aj^ofl tfl«|) clstg^- ^^^-o^ c^^l^ 31ol3 iS^^r *ll7^^ 
# i«-*Hr 3 xl g Ali S.A1 « o v^ . 

^)140-%1-O)l Ol^A^ 

^71 Cl^l^ <gAj- cflolBl o. 

dloiEii- i^s>fe 
q^l^ aij: ^.ai «v>*. 

^t 1 -^- 42. 

*fl41*J-°ll 

^7] ^12^7^ 

^7) 3|o}e] iEd ^o)) ^BV dH^)- ^ JjtoJ] Aj.7) Eflo]^} {-7. -5, -3, -1, 1, 3, 5, 7}°fl 

•^•71 ^5^:7)1^ 

^7] {-7. -5. -3, -1, 1, 3, 5. 7H1 7}2,*\c$ oj B J cflolel^ A)jr 5,]^^. c^j-S i^-srft^, 

A J"7l 316^7)1^ 

^-71 {-7, -5, -3. -1, 1. 3, 5, 7H] 7)is}^ Aj-7] ^15^. 71)21 14 ai^oj <g«v ^}o\^ E^e)^ tqs^sKr #711 
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q^i* ^ *<ti a o»^. 

{-5, -3, 1, 7} ^ {-7, -1, 3, 5}2} 47)1 31«§S £^3^ 27fl Zif- ^ *}u).^ cfl^El^ oi^ 7j-o] cflo] 

^7V -»7l T^T-ll til o]^ oil ^4-°fl 4^1 2711 ^# #7] VSB ^i* Al^^o] A>-g-Sl.^ 6] 2=. t\-^2] =1 

-8-7] 27fl ^f- & #7) vsb *Msl n«-°f| 7l±*M ^7} ^ #t! 

^s^*}^ X13^^1; « 

^7] m&AQ ^2} Ajjrofl cfl*fl Z]3.^^ t\x}l£ ill* f^^fe ^14^7^1 

* -tl^ 4^ 

44. 

*8431M 91°)*], 

oja> cflolBH- 

^ ^11 a] Jl ^"ti u o V ^. 

^^p--^- 45. 

^144^-ofl o^a-I, 

^71 ^12^^m 

^o v 7l VSB Al^sflol Aj-§-sf|-^ {-7, -5, -3, -1. 1, 3. 5, 7H1 7)2: §H ^S. 31 IS* *^§>^ ^ 
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